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FULL DIMENSIONAL SOUND 


Lifts “HI-FI” to a new HIGH 


—thanks to the finest in modern sound recording methods and equipment 


“FuLL DIMENSIONAL SOUND” is an apt descrip- 
tion of the tonal perspective that gives these 
fine records the true balance, depth and full 
tonal range of the original live performance. 


To achieve these outstanding results, Capi- 

tol’s sound recording methods and equipment 

include all of the latest technical advances in the audio field. 

Recording materials — both discs and tape — must measure up to 

the highest professional standards in every respect. And Capitol — 

like leading phonograph record manufacturers the country over 

—has found that Audiodiscs and Audiotape are the ideal com- 
bination for meeting these exacting requirements. 


Remember — Audiodiscs and Audiotape are made by audio 
engineers, for audio engineers. Their consistent uniform quality 
is the result of more than a decade of experience by the only 
company in America devoted solely to the manufacture of fine 
sound recording media— both discs and tape. 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N. ¥ 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ‘‘ARLAB’’ 


... including 
s 


for the original sound 


... and audiodises 


for the master recording 


*Trade Mark 
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CATALOG TR-52 


featuring: 


@ “HS” (hermetica'ly sealed) trans- 
formers to MIL-T-27 specifications 

@ High quality Audio transformers 

@ 400-cycle Power transformers 

@ “TRIJET"” Miniature transformers 

@ Toroids 

@ General Purpose transformers for 
television and radio replacement 

@ Geophysical transformers 

@ Amplifier Kits 


Write for Catalog TR-52 today 
or pick up your copy at 
BOOTH 1201 
WESTERN ELECTRONIC 
SHOW & CONVENTION 
Long Beach, California 
August 27-28-29 


nn 


TRANSFORMER MFG. CO 


Plant, General Offices: 4055 Redwood Ave. 
Venice Area, Los Angeles, Calif. 

Address correspondence te: Box 17813 
Los Angeles 34, Calif. 





The turntable 
that you helped 
us design! 


REK-O-KUT 
3-SPEED, 16” 
Transcription Turntable 


FOR BROADCAST AND 
RECORDING STUDIOS 


THe new B-16H three-speed, 16” tran- 
scription turntable is not a modifica 
tion of a two-speed machine, but a 
completely new design, with opera- 
tional controls suggested by leading 
engineers Now you can play all three 
speeds—33's, 78 and the popular 45 
—with equal facility. 


The B-16H can be quickly and easily 
fitted into your present 2-speed tran- 
scription consoles or cabinets. The base 
is drilled and tapped for mounting 
Audak, Grey or Pickering arms. Main 
tenance is simple . . . turntable, motor 
pulley and idlers are easily accessible. 


OUTSTANDING FEATURES: 


45 RPM Adapter disappearing type, built 
into hub of turntable 

Aluminum Base square shape, radia! ribbed 
for utmost rigidity 

Speed Changes instantaneous for ali three 
speeds—controlied by selector 

Speed Shift Mastermatic, self-locking. A 
REK-O-KUT exclusive 

Speed Variation Meets the N.A.B. standard 
for speed variation and ‘‘wow"’ content 

Turntable 16” cast aluminum: lathe turned, 
with extra heavy rim for balanced flywheel 
action. Sub-mounted in base 

Motor Hysteresis Synchronous, 60 cycles 
AC, 115 volts. Available in other frequencies 
and voitages at extra cost 

Dimensions 142” above base, 6” below 
20°’ wide x 1834’’ deep. Shipping weight, 
30 Ibs 

MODEL B-16H . $250.00 net. 


Available at Leading Radio Parts 
Distributors. Write for detailed literature. 


REK-O-KUT CO. 


38-01 Queens Bivd., Long Island City, N.Y. 
EXPORT DIVISION: 458 Broadway, W. Y. C. U.S.A. 
Canada: Aties Radio Corp., Ltd., Toronto 28, Ont. 


éV\GLDLO 
PEN TENS 


RICHARD H. DORF* 


LL OUR TECHNICAL LIVES we have been 
carefully taught that E is equal to I 
times R, meaning (among other 
things) that voltage is directly propor- 
tional to current. Some of us have been 
forced to think in somewhat upside down 
terms by the recent spate of articles in © 
on positive current feedback in amplifiers, 
resulting in negative output resistance, 
though we may have been somewhat con- 
ditioned by previous work with negative- 
resistance oscillators. It has been known 
for some time that germanium crystal di 
odes have a negative resistance character 
istic and now a patent has appeared on 
using the diodes as amplifiers and multi- 
vibrators. Diode amplifiers are highly non 
linear and represent no threat to their 
cousins, the transistors, but y will be 
useful in many applicat i 
tortion amplifier is desired 
Miller is the holder and assignor 
to RCA of patent No. 2,581,273, covering 
use of the negative-resi haracteristic 
crystal diodes. If yo il mnect one 
a circuit like that o } (using a 


























Fig. 1 


power supply with poor regulation or plac- 
ing a resistor in series with it), you will see 
that the diode is connected “backward.” 
Starting with the volt: of the supply 
at a low value and gradi raising it, the 
milliammeter will show a rise in current 
through the diode, as expected, since semi- 
conductors have a quite fir not infinite, 
resistance in the backward direction, and 
current does flow 

Figure 2 is a rough gr 
ment, in which the vo 
rises as the current tl it is increased 
by raising the supply voltage. However, 
just after the diode voltage rises to the 
value indicated on the curve by X, it will 
start to decline, even though the supply 
voltage is raised some more and the milli 
ammeter continues to go up. Effectively, 
the nonlinear characteristic of the crystal 
causes its resistance to drop as the current 
through it he critical X 
point. This is, of cour “negative resist 


( f the experi 
ss the diode 


increases < 


ance,” and we would be interested in com 
ments from the late Dr. G. S. Ohm. 


igure 3 shows how a nonlinear ampli- 
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Fig. 2 


fier can be made with a germanium diode 
The diode is connected as before with the 
addition of R,;, the diode load resistor, and 
R., the input load resistor. The power sup- 
ply voltage is chosen so that the diode op 
erates on the negative-resistance slope of 
its characteristic, that is, beyond point X 
in Fig. 2. The signal will appear, ampli 
fied and distorted, at the output terminals 

Figure 4 shows a miultivibrator made 
with a pair of germanium diodes. The two 
diodes are not quite identical because of un- 
avoidable differences in manufacture, and 
one conducts slightly before the other. 
(Again, the supply voltage is chosen to 
make the diode operate beyond point X.) 
Let us assume that D, conducts first. The 
voltage at point A goes more positive be- 
cause the resistance of D; has decreased. 
The positive pulse is coupled by C; to point 
M, the high-voltage end of R,, preventing 
D, from conducting until C; discharges 
through D-R, and R:;. When C; has dis 
charged enough to allow point M to go 
sufficiently negative for D, to conduct, D 
passes current and causes point B to go 
more positive. As a result the resistance 
of D; increases to a high value and D 


[Continued on page 4] 
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SILECTRON 
Cc CORES 


PRODUCTION 
QUANTITIES 


... wound from strip as thin as 0.00025" 





Quality Teted 
and 


Arnold “C” Cores are made to 
highly exacting standards of qual- 
ity and uniformity. Physical di- 
mensions are held to close toler- 
ances, and each core is tested as 
follows: 


29-gauge Silectron cut cores are 
tested for watt loss and excitation 
volt-amperes at 60 cycles, at a 
peak flux density of 15 kg. 


4-mil cores are tested for watt loss 
and excitation volt-amperes at 400 
cycles, at a peak flux density of 
15 kg. 


2-mil cores are tested for pulse 
permeability at 2 microseconds, 
400 pulses per second, at a peak 
flux Sask of 10 kg. 


1-mil cores are tested for pulse 
permeability at 0.25 microseconds, 
1000 pulses per second, at a peak 
flux density of 2500 gauss. 


% and \%4-mil core tests by special 
arrangement with the customer. 











Now available—''C”’ Cores made 
from Silectron (oriented silicon 
steel) thin-gauge strip to the 
highest standards of quality. 
Arnold is now producing these 
cores in a full range of sizes wound 
from %, 4%, 1, 2 and 4-mil strip, 
also 29-gauge strip, with the entire 
output scheduled for end use by the 
U. S. Government. The oriented 
silicon steel strip from which they 
are wound is made to a tolerance of 
plus nothing and minus mill toler- 
ance, to assure designers and users 
of the lowest core losses and the 
highest quality in the respective 
gauges. Butt joints are accurately 
made to a high standard of preci- 


sion, and careful processing of these 
joints eliminates short-circuiting of 
the laminations. 

Cores with “RIBBED CON. 
STRUCTION”™* can be supplied 
where desirable. 

Ultra thin-gauge oriented silicon 
steel strip for Arnold “‘C”’ Cores is 
rolled in our own plant on our new 
micro-gauge 20-high Sendzimir 
cold-rolling mill. For the cores in 
current production, standard tests 
are conducted as noted in the box 
at left—and special electrical tests 
may be made to meet specific 
operating conditions. 


®@ We invite your inquiries. 





*Monufactured under license arr ts with Westingh Electric Corp. 
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To tailor a Circuit 
more accurately, 
specify 


ADVANCE 


AYS! 


There are many 
reasons why the Air- 
craft Industry specifies 
ADVANCE RE- 
LAYS: They meet 
or surpass Military and 
Civilian requirements— 
many types have AN 
approval—many are 
hermetically sealed—all 
are lightweight—small 
rugged—compact—and all 
are precision-built for ef- 
ficient, trouble-free, long 
life performance. 
If you have relay problems 
involving contact loads, coil 
resistances, close differential, 
timing features, input 
sources, critical environment 
or any particular requirements 
involving unusual or accurate 
circuit behavior. ADVANCE 
can supply the relay. 
A complete line of relays for 
radar, radio, electronic and 
electrical aircraft equipment 
applications. 


Write for new, descriptive 
Catalog containing detailed 
information about ADVANCE 
Relays and facilities. 


ADVANCE ELECTRIC AND RELAY COMPANY 


2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA 
Sales Representatives in Principal Cities of U.S. and Canada 


stops conducting. This is because raising 
the positive potential on point B causes a 
positive pulse to go through C; to point N, 
making point N more positive. 

This cycle repeats itself indefinitely, at 
a rate determined by the values of C; and 
C, and the resistances. The supply voltage 
is set so that the diodes will swing from 
the right of point X in Fig. 2 to the neigh- 
borhood of point X for the high- resistance 
(cutoff) condition and considerably past 
point X for the low-resistance (on) condi- 
tion. Output may be taken from point A, 
B, M, or N into a high-impedance load 





























which will not disturb the capacitor dis 
charge paths. With the 1000-ohm resistors 
as shown and various values for C; and C; 
(both of which should be equal) the it 

ventor produced oscillations at frequencies 
between 1 and 5,000 cps. Output waveform 
is approximately square at 1 to 3 cps 
Though nothing is said in the patent, it 
should not be difficult to synchronize the 
frequency of oscillation with an outside sig- 
nal 


Voltage Amplifier 
Jerre D. Noe of Palo Alto, Calif., is the 


inventor of a pentode voltage-amplifier cir 
cuit which is usable over an exceptionally 
wide range of audio and video frequencies 
It has relatively small bypass capacitors, 
yet is operable down to d¢.; and it has an 
unbypassed cathode circuit so that feed- 
back may be inserted at the cathode or an 
output taken from that point 

The circuit appears in Fig. 5, with a 
sample set of values. At high frequencies 
the screen is effectively bypassed and there 
is no screen degeneration. R; is bypassed 
by C, so that R, constitutes the entire ef- 
fective plate load. At low frequencies there 
































is screen degeneration but the resulting 
loss of gain is made up by the fact that R; 
is no longer bypassed and the gain is 
brought back to the low-frequency value by 
the consequent increase in total plate load 
resistance. 

The patent specification contains deriva- 
tions as well as design formulas but the 
latter are the essentials, so we present 
them here. When the components are pro- 


[Continued on page 53} 
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A complete new line 
of transformers from 


THERMADOR! 


Thermador Electrical Manufacturing Co. has 
expanded its transformer line to include units for 





use in amateur, audio, broadcast, aircraft, 
television, geophysical, radio, and radar applications. 


FOR THE WHOLESALER: This new line of standard 


transformers is now available as a catalog line for stock. 


* FOR THE ELECTRONICS ENGINEER: Thermador 


has the technical facilities to design and test transformers 


STOP A AT OUR BOOTH for prototype equipment. We are also familar with JAN 


specifications and have laboratory equipment that will 


(NUMBER 320) establish compliance of products with these requirements. 


AT THE FOR THE MANUFACTURER: In addition to the 


advantages of a large selection of catalog units 


WESTERN ELECTRONICS SHOW and complete design and test facilities, we 


can manufacture transformers in quantity to meet 


AUGUST 27 28 29 your production requirements. 
7 7 
Engineered by one of the West’s largest manufacturers 
= IN LONG BEACH of electrical products, Thermador transformers 
have the same precision and quality that have been 


i associated with Thermador Electrical 
Manufacturing Co. for thirty-five years. 


Write for NEW catalog describing the new Thermador line! 


THERMADOR ELECTRICAL MANUFACTURING CO. 


5119 District Boulevard * Los Angeles 22, California 
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° NOW. oedd 


timing e 


“SCOTCH” Brand’s sensational, NEW 7” plastic professional reel 
cuts timing error of tape recorded programs up to ONE HALF 


If timing problems are the bug-a-boo of your job as a 
recording engineer, you are no exception. Recording engineers 
agree that nothing is as distressing as having a tape 

recorded program run over or under specified time, creating 

a scheduling problem. But why not relax and breathe 

easy? You can, you know, because “SCOTCH” Brand, first 
in sound recording tape, announces its new, exclusive 7” 


plastic professional reel. 


Every test on professional recording machines proved 
conclusively the superiority of “SCOTCH” Brand's exclusive 
new 7° reel as contrasted to the standard 7” reel. In every instance 
the maximum deviation of the recorder speed has been reduced 


to one-half that experienced using the standard 7” reel 


‘ . 


REDUCTION OF PITCH CHANGES ich MINIMIZED MECHANICAL DISTORTION OF TAPE— 
t . 


ouble when mak cont On the new professional reel there is only oF 
dings on two machines. Because small threading slot. This minimizes the mecha 
ser speed control m possible by the ical distortion of the layers of tape nearest the | 

new plastic professional reel 


MuSical Sciections ure great 


MORE UNIFORM WINDING The new plastic pro 
fessional re foes not attain as high a rotational 
speed as the standard 7° reel. This results in less 
vibration and smoother re-winding 
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~ DEVELOPMENT 


“SCOTCH” Brand's new, professional reel has 
an exclusive, large-sized hub (2°4" in diameter 
as compared to the 134” diameter hub for the 
standard 7” reel). This gives “SCOTCH” Brand's 
new, professional reel the same ratio of outside 
diameter to hub diameter as that of the standard 
NAB metal reel 


While timing is also determined by mechanical 
considerations in recording machines, tape reels 
play an important part in this problem. With 
the standard 7” reel, as tape is spooled from the 
supply reel on to the take-up reel, tension ts 


constantly varying because of the changes in the 
effective reel diameters. This change in tension 
causes slight variations in speed; the tape run- 
ning faster at the beginning of the reel, and 
slower at the end. The hub of “SCOTCH” 
Brand's new plastic professional reel is purposely 
made large to eliminate tension change while 
the tape is playing 

More than 1200 feet of “SCOTCH” Brand's ex- 
clusive dry lubricated Sound Recording Tape is 
readily stored on the new protessional 7” reel 


Quality Guavintee 


The Sound Recordir 
Professional 7 


reel is 100 


Tape wound on the new 
1000 eps less than plus o 
minus 


¢ * 
: 
®0,, 19 
$ 


he term “SCOTCH” and the plan! design are registered trademarks for Sound 


Recording Tape made in U.S.A. by MINNESOTA MINING & MEG CO 
St. Paul 6, Minn ilso makers of “SCOTCH” Brand Pres 


re-sensitive Tapes 


“Underseal” Rubberized Coat Scotchlite™ Reflective Sheeting,’ Safety-Walk": 


Non-Shp Surfacing, 3M" Abrasives, "3M" Adhesives. General Export: 270 Park 
Avenue, New York 17 In Canada: London, Ont., Car 
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1 Tape suppl 


Splice free 
> 
1200 foot reel has 


} 
db from reel to reel 


ted on “SCOTCH” By 


an © ‘tput variatior 
¢ 4ariation at 
+ db, and is less than pl 





LETTERS 


Ultra-Linear Williamson 


ACCESSORIES si 


The article in the June issue on con- 
verting the Musician's Amplifier to the 


7; ” . Ultra-Linear version prompts me to tell 
for the ‘AN Series users of Partridge WWFB transformers 
that they can make the required changes 
quite easily 
I tapped the screens of my 807’s at the 
16 per cent step-dawn impedance point (in 
stead of the idealized 18.5 per cent point) 
by tapping the outer winding of my 
WWEB transformer. This is quite easily 
done—this series of transformers has five 
primary windings and tapping at the junc 
tion of windings #2 and #3 trom the plate 
end gives (2/5)* or 4/25 or 16 per cent 
stepdown impedance to the screens 
rhe only other change is the use of a 
12,000-ohm feedback resistor. I have used 
this arrangement since last December and 
it definitely sounds better and gives the 
advantages claimed by the authors of the 
Ultra-Linear articles 
Homer P. Foerster 
2619 West 3rd Ave., 
Vancouver 8, B. C 
(We believe that this tap should have been 
made at the junction of windings #3 and 
#4 from the plate end, thus offering the 
screens an impedance of 16 per cent of that 
offered to the plates. This is in accordance 
with the recommendations of Hafler and 
Keroes. However, if the performance is 
satisfactory, this connection may be the 
best one to use. As presently connected by 
Mr. Foerster, the impedance offered to the 
screens is 36 per cent of that offered to the 
plates. Ep.) 


FM Quality 
Sir 


Having read and mulled over the letter 
of H. F. Ellwood in the April issue relat- 
ing to the apparent poor quality of some 
FM stations, I am of the opinion that the 
trouble may not be at the station at all 
Unlike AM receivers, which can deliver 
good quality even though somewhat out of 
adjustment, an FM receiver must be criti- 
cally adjusted to give even passable qual- 
ity. Therefore, if some stations sound dis- 
torted, it may be that the receiver is some- 
what out of alignment, and thus is not pro 
ducing the best linearity on stations which 
may be modulating close to or above the 
FCC’s 100 per cent figure. Also, a bypass 
capacitor which is slightly “sour” may be 
causing enough regeneration to narrow the 

: pass band of the receiver considerably. A 

Here is the answer to a frequent question we good way of checking this is to see if the 

side responses on each side of the main re 

sponse are approximately equal in ampli 

does make a complete line of accessories to be tude. If one side response is very much 

stronger than the other, this is a sign that 

the set is way out of alignment, even though 

nectors. Complete engineering data on each of the quality may be reasonable. Another pos- 

~ 7 - sible cause of distortion is that the signa 

level may not be sufficient to obtain good 

able on request. ~ <4 - AM rejection from the detector. This also 
may be a factor in a complaint of noise 

Hum, however, is not likely to be pres 

CANNON ELECTRIC ent in a receiver, unless a stage before the 

detector is putting hum modulation on a 

annre weak signal which cannot be removed by 

Since 1915 ion the detector due to the law level. This 

however, is a remote possibility. Even so 

hum is the least annoying of all com 

Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- plaints. I know of only one Chicago sta 

resentatives in principal cities. Address inquiries to Cannon Electric tion which hums, and its hum level is so 

Company, Dept.H-109, P. O. Box 75, Lincoln Heights Station, Los low that it is only heard during periods of 

Angeles 31, California. no modulation 





receive from people everywhere. Yes, Cannon 
used in conjunction with the AN Series of con- 


these is given in the Cannon AN Bulletin, avail- 
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In summary, I wish to state that a per- 
son who is ready to berate an FM station 
for poor quality should check his own re- 
ceiver first—including all points mentioned 
above—before picking up his pen. As an 
illustration of this, a Chicago station which 
has a poor reputation for quality among lo- 
cal hi-fi fans sounds quite tolerable on my 
home-built receiver, which has been accu 
rately aligned. Therefore it is unfair to 
add to the present troubles of an FM 
broadcaster a worry which is completely 
mut of his control 

Erwin Cohn 
7720 Marquette Ave., 
Chicago 49, Il 


Loudness Controls, Again 
Sir 
I have read both Mr. Pile’s letter in the 

May issue and your comments regarding 

compensated controls. As an ex-bass-viol 

player, I beseech you—“What am I to do?” 
Albert L. Peterson, 
5723 W Superior St r 
Chicago 44, II! 





Bool. Rei ew 


Musical Engineering, by Harry F. Olson 
New York: McGraw-Hill Book Co., 
1952, 347 pp. $6.50 
Ihe type of sound with which most au- 

dio engineers are basically concerned is 
musical. In this book the field of music is 
covered from an engineering viewpoint, by 
an engineer and author to whom the audio 
profession is already indebted for two texts 
which have become standards. 

The construction, mode of operation, and 
output characteristics of musical instru- 
ments, from bagpipes to zithers, are dis- 
cussed in physical terms and _ illustrated 
profusely and well. Although the approach 
is descriptive, those who are interested in 
quantitative analysis will find analogous 
circuit diagrams of the mechanical and 
acoustical systems involved and mathemati- 
cal treatments of the basic types of sound 
generators. 

In addition to the analysis of musical 
instruments, Dr. Olson has written chap- 
ters on the nature of sound waves (also 
with fine illustrations), on musical termi- 
nology and notation, on the theory and con 
struction of musical scales, on hearing, 
and on sound reproduction. This book will 
serve musicians and laymen as a bridge to 
the field of acoustics, and conversely, en- 
gineers will use it as a bridge to the field 
ot music 

The concluding chapter expresses the 
author’s conviction that modern acoustical 
and electronic techniques, aside from their 
function in the reproduction of music, will 
make inroads on the design of all types of 
musical instruments, and will free com- 
posers and musicians from present limita 
tions for higher musical achievements. This 
reviewer, noting that artistic achievement 
does not necessarily follow technological 
refinements in the artistic medium (many 
painters and sculptors have purposely dis- 
carded more refined media in favor of less 
tractable material), does not find himself in 
agreement. This is irrelevant, of course, to 
the fact that Musical Engineering belongs 
on the bookshelves of audio engineers, pro 
fesional musicians, and hobbyists in be 
tween the two 


VI 
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Precision Now Offers 
Unmatched Facilities For 
16mm Processing! 


Here at Precision, we are constantly revising our film processing 


technique; utilizing new engineering principles and new machin- 


ery which enable us to offer 16mm producers the finest processing 


service they will be able to find anywhere. 


Here are some of the new types of equip- 
ment that make Precision a leader among 
film processing laboratories: 


New 16mm Developing Machines 
automatically operated — Maurer-de- 
signed to handle the complete range 
of 16mm work—negative or positive 
promptly and efficiently. 


Automatic Temperature and Air 
Control built to a Maurer design. 
Rigidly maintain every technical con- 
dition necessary to the finest 16mm 
processing. 


Electrically Heated and Controlled 
Drying Cabinets on each new de- 
veloping machine turn out high 
quality film, waxed and ready for 
immediate projection. 





Precision Film Laboratories — a di- 
vision of J. A. Maurer, Inc., has 14 
years of specialization in the l6mm 
field, consistently meets the latest de- 
mands for higher quality and speed. 


New Electronic Printer : For the re. 
production of magnetic sound to 
l6mm either independently or in 
combination with picture prints. 


New Control Strip Printers operate 
without notching original — produce 
fades and dissolves from A&B rolls 
—incorporate filter changes between 
scenes. 


QHXUNIN 


FILM LABORAT 








EDITORS REPORT 





WESTERN SHOW AND CONVENTION 
HEN AuGust rolls around again, it is time to look 
to the West—the fast-growing and already third 
largest electronic market in the country. In the 
space of the last ten years, growth in electronics in the 
lar West has surpassed that of any other region in the 
United States—and that means in the world. 

And not only in electronics, but in aviation, shipbuild- 
ing, fashions, and in practically every other field the 
West’s growth has been little short of fantastic. No 
matter in what industry the college graduate wishes to 
work, he is sure to find openings out on the Pacific 
Coast. In our own field—audio—the West is noteworthy 
for its speaker manufacturers, its amplifier manufactur- 
ers, its transformer manufacturers, and for components 
of various other types which are competing strongly with 
long established companies of the East and the Midwest. 

We salute the West, on this occasion of its annual 
Electronic Show and Convention, for its advances, its 
consistent high quality of products, and for its aggres- 
siveness in telling the world about itself. For our own 
part, we shall attend the Show and the too-few Audio 
papers at the Convention to learn more for ourselves 
about the equipment that “goes East’—the reverse of 
the usual trend. And to the West Coast Electronic Man- 
ufacturers Association a special salute for choosing 
August as the month for their show—New York is gen- 
erally pretty hot during August. 


MOVING DAY 

Speaking about the heat in New York reminds us 
that A® is moving. In the interests of better service to 
our readers, to more comfortable office quarters, and to 
greater convenience to the majority of the staff, AZ is 
moving to Mineola, Long Island about the first of Sep- 
tember. While admittedly less accessible than the mid- 
town Manhattan location, the new offices are just across 
the street from the Long Island Rail Road station in 
Mineola, which is only 35 minutes from Broadway. 

We believe that the remote location will be more con- 
ducive to the work involved in putting a magazine to- 
gether every month, and we hope our personal services 
to the readers will be improved as a result of this move. 
In any case, even though we are to be in the City no 
longer, we are told that they do have telephones in 
Mineola, so we shall not be completely out of touch with 
the Audio world. 


RECORD CLEANING 


How best to clean phonograph records is one of the 
controversial issues of the season, it appears. One au- 
thority says one thing, and yet another of presumed 
equal reliability says another. Which one should we 
believe ? 

From this observer's viewpoint-—and experience 
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records are most effectively cleaned if given the same 


sort of treatment as that given a photographic plate. 
The conditions are similar, although the plate is never 
permitted to accumulate the dirt and grit that gets on 
the surface of a record. The main similarity is in the 
fragility of the surface, which should be protected at all 
costs. We do not feel that it is necessary to clean a rec- 
ord each time it is played, but when it does become nec- 
essary we favor the following process: 

Wash the record thoroughly, using lukewarm water 
and a mild soap or detergent. Rinse under running wa- 
ter until all soap is flowed off the surface, and dip in a 
pan containing warm water and a teaspoonful of wet- 
ting agent (such as Photo-Flo, obtainable from photo- 
graphic suppliers) and stand upright in one of those 
dust-collecting record racks, allowing the record to dry 
in air. Needless to say, the records should be placed in 
a location where there is little dust during the drying 
process. 

There are some static-reducing agents available 
which do not leave a greasy or waxy scum, others which 
do. A medium of the former type may be used to neu- 
tralize static in those locations where trouble is en- 
countered with it, thus reducing the natural propensity 
of the record to attract dust and lint. Once the record is 
so treated, the surfaces can be wiped free of dust with a 
dry, lintless cloth until such time as another washing is 
deemed necessary. A minimum of contact with the rec- 
ord surface with anything but the stylus is preferred, 
and it may be possible to blow any accumulated dust 
from the surface, once the record is treated so as to be 
static-free. 

A trial of this method will be the best proof of its ef- 
fectiveness. We do not agree that the record surfaces 
should never be wiped with a damp cloth because of the 
tendency to form a “mud” in the bottom of the grooves 


CANBY MOVES, TOO 


But not out of the pages of AZ. 

Edward Tatnall Canby, who has been reviewing rec- 
ords for AE since the first issue, will now appear in 
Harper’s Magazine in addition to AUDIO ENGINEERING 
commencing with the September issue. The new depart- 
ment in Harper's will provide both current and cumu- 
lative information on recorded music as viewed from 
his early training and experience in music, and from 
his more recently acquired technical competence as a 
reviewer. 

Since we are not losing Mr. Canby because of this 
move—another magazine is the loser—we congratulate 
him and wish him the best of success in this new me- 
dium. His last few months have been spent in prepar- 
ing a new book—Home Music Systems: How to Build 
and Enjoy Them—which should be in the bookstores 


by Christmas 
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es, Bach, Beethoven and Brahms are now better than ever — we don’t 
mean we've improved their music, but we do mean we've improved the 
reproduction of their recorded music. 


It's the new, improved Pickering Cartridges that give credence to this claim. Yes, Pickering 
Cartridges are different. They're improved. They're better than ever. Pickering patented Cart- 


ridges with Dynamic Coupling* are superior in every way, by providing 


HIGHER FREQUENCY RESPONSE + NEGLIGIBLE INTERMODU 
LATION DISTORTION + BETTER TRACKING CHARACTERISTICS 


REMEMBER Pic kering engineers and designers have but one objective to produc e 
products that will please the music lovers’ insatiable appetite for the flawless recreation of 
recorded music . . . for the utmost in quality insist upon Pickering Audio Components 

Pickering diamond stylus « artridges not only wear longer but, more important, they preserve 


the musical quality and prolong the life of your rec ord library 


* ” " * constant stylus contact with the record grooves over the entire audio 
dynamic coupling spectrum (20-20,000 cps) 


* full frequency response * full transient response 


assures NO RESONANCES * NO MISTRACKING * NO GRINDING OF GROOVE WALLS 


PICKERING ana company, 








@ Pickering High Fidelity Components are 
available through leading Radio Parts dis- 
tributors everywhere; detailed literature 
sent upon request. Address Department A 


Oceanside, L. L, New York 
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Radio-relay station at Evanston, Wyoming 


atcher for lonesome places 





Alarm-receiving bay in town. Lights on a chart report 
on 42 separate conditions affecting service. Telephone 
is to communicate with maintenance crews. Eleven 
alarm centers across the country cover all 107 radio 
relay stations. Stations too far off the beaten trail for 
wire connections signal by very high frequency radio 


Many of the Bell System’s 107 radio 
stations connecting New York and 
San Francisco by microwave radio- 
relay stand on hills and mountains 
far from towns. Day after dav, the 
apparatus does its duty; no man 
need be there to watch it. But when 
trouble threatens, an alarm system 
developed by Bell Telephone Lab- 
oratories alerts a testman in a town 
perhaps a hundred miles away. 


A bell rings. The testman sends 
a signal which asks what is wrong 
A pattern of lights gives the answer 
—a power interruption, an over- 
a blown fuse. 


heated tube, a drop 


in pressure of the dry air which 


% BELL 


keeps moisture out of the wave- 
guide. At intervals the testman puts 
the system through its paces to be 
sure it is on guard. 

Sometimes the testman can cor- 
rect a trouble condition through 
remote control, or the station may 
cure itself—for example, by switch- 
ing in an emergency power supply 
Sometimes the trouble can await the 
next visit of a maintenance man— 
sometimes he is dispatched at once. 

This is one of the newest examples 
of the way Bell Laboratories adds 
value to your telephone system by 
reducing maintenance costs and in- 
creasing reliability 


TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES 
CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 





A Distortionless Oscillator 


DUNFORD A. KELLY* 


Designed to provide an unusually pure sine-wave source for testing purposes, this 
oscillator surpasses previous models, but involves meticulous construction details. 


WAVE has 
first distor- 


HE NEED FOR A PURE SIN} 

been apparent since the 

tion measurements were made. Inter- 
modulation partially sup- 
planted harmonic tests, but when a pure 
signal is available, harmonic measure 
ments have some important advantages 
The oscillator to be described has a dis- 
tortion level below 1/1000 of 1 per cent 
or 100 db below the fundamental. Thus, 
for the first time, oscillator distortion 
can be eliminated as a source of error in 
harmonic measurements 


tests have 
} 


Circuit Operation 
Figure 1 is 


oscillator It con 
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ELEMENT 
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Block schematic of the low-distortion 
oscillator 


required for sustained oscillation. / 
2 1s a simplified schematic, useful for 
tracing circuit functions and Fig. 3 is 
] Usual oscillator 
-west possible am 
phase shift 
Conversely, the gain of this amplifier 
was made so ; it that the negative 
feedback largely controls the over-all 
phase shift. In addition, direct coupling 
provides excellent low Irequency linear- 
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the compl te s 
practice involves 


plifier stages t nini é 


Panel and rear views of the author's 

oscillator. Note that heat sources 

are as far as possible from the cen- 

tral compartment. The special con- 

trol lamp is visible behind one of 
the small tube shields. 


are so eftective 






































iaveeree 























2. Functional schematic to indicate circuit operation 
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novel and is pr 
patents now pending 
Triodes are unusual in such 
but three of these four 
triode in function because scr 
difficult in a di 
With a wide pass 
I lactor, very 


rangement 15s prope 


tected by 
tions, 
upply 
plifier 
feed- 
control of 
phase and gain required tor 
tability. The second plate circuit I 
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must be effect 


rect-coupled ar 
band and lat 

careful 
margins is 


1 
ACK 


porates z ajor 
orrection 
ibout 25 

Like oscillator I 

C, this one oscillates at such a fre 

that the shift around the 
oscillating loop approaches 0 deg. The 
amplifier inverts the 
or introduces 180 deg. of phase shift 
At the frequency where the four-section 
R-C ladder network also adds 180 deg., 
the total phase shift is zero. The tuning 
is the one usually found in 

with variable capacitors 
witched resistors The total fre 
range is from 20 to 20,000 cps 


in three decade ranges 


almost all 


quency phase 


four signal, 


Stage 


irrangement 
R-C « 


and 


quency 


scillator 


Frequency Stability 


rhe frequency stability of an oscilla 
tor can be no better than the stability 
of the tuner. In an R-C oscillator the 
tuning resistors are commenly the least 
stable elements. This oscillator uses pre 
cision film resistors, which are the most 
suitable yet developed because of their 
very low te mperature coefficients. In ad- 
dition, the oscillator has a perforated 
cover and back, with directed ventilation 
through the chassis and sides, plus in- 
ternal heat shielding. The temperature 
of the tuning resistors is therefore much 
lower than would be possible 
closed cabinet 
term stability 
are the results 

An oscillator 


with a 
Unusually good long- 
freedom drift 


and from 


requires a non-linear 


13 














6AB4 10 Meg 








Ww 



























































€00 OnM 
ATTENUATORS 






































4,B,C,0,E AND F ARE ELEMENTS OF RANGE SWITCH 








25v 0 
SELENIUM BRIDGE 








3a/ 




















Fig. 3. Complete schematic of the low-distortion oscillator. 


element for amplitude control. The sim- 
plest suitable regulators are thermistors 
and lamp filaments. Lamp control is used 
in this case because it is relatively im- 
mune to ambient temperature changes. 
The lamp must heat with very little cur- 
rent and generate no noise. The 3-watt, 
120-volt lamps often used in R-C oscil- 
lators are most unsatisfactory. They are 
economical of heating power but exhibit 
an erratic resistance, because the fila- 
ment is loosely suspended in a series of 
wire loops. Motion of the filament, from 
mechanical shock or current variation, 
alters the heat conduction through the 
points of contact. This in turn affects 
the filament resistance and therefore the 
oscillator amplitude. Oscillators using 
such lamps are usually microphonic, and 
often have poor amplitude stability 

Pilot lights, vacuum fuses, telephone 
switchboard lamps, radio tube filaments, 
power measurement lamps, and many 
commercial lamps were measured in the 
ten-year search for a suitable lamp. Sev- 
eral types are non-microphonic, and 
some are sufficiently sensitive, but un- 
fortunately not the same ones. It was 
necessary to design a lamp and have it 
produced by an expert glass-blower. 
This lamp uses a coiled filament. The 
fewest possible filament supports are 
used and these are rigid. To obviate con- 
tact noise, the electrical connections to 
the filament are welded, rather than 
crimped. 

It might be assumed that the principal 
difference between this and other R-C 
oscillators is the special control lamp 
This is not the case. The use of this 
lamp in other R-C oscillators yields no 
spectacular improvement except in re- 
gard to microphonics. An oscillator must 
have a very large feedback factor and 
most stable components to maintain a 
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constant amplitude, even with a suitable 
control lamp. 


Design Features 

Components used in the oscillator— 
especially those in the feedback loop — 
must generate very little distortion. 
Wire-wound resistors with crimped con- 
nections are unsuitable. Precision wire 
resistors made of the several alloys that 
cannot be truly soldered, such as the 
popular nickel-chromium alloys, are 
suspect. Because almost all capacitors 
produce harmonics, it is necessary to 
test each type in each specific applica- 
tion. Magnetic core materials of all 
kinds are avoided, because a basic char- 
acteristic of ferromagnetic substances 
is harmonic generation. 

With harmonics 100 db below the fun- 
damental, other spurious signals must 
also be reduced. Hum voltages, random 
noise, microphonics, and low-frequency 
surges caused by supply voltage fluctua- 
tions must be far below ordinary levels. 
Well filtered d.c. is supplied to the heat- 
ers of the first two stages, eliminating 
the source of hum that is usually most 
troublesome. The power transformer is 
placed as far as possible from the input 
tube to avoid modulation of the electron 
stream by the alternating magnetic field. 
The power transformer is oriented for 
minimum induced voltage in the con- 
tinuously variable output attenuator. 
Ground loops are carefully avoided, as 
the induced hum voltage between oppo- 
site sides of the chassis is many times 
as great as the allowable hum voltage in 
the oscillator output. These several 
measures result in a hum level at least 
100 db below the signal. 

Circuit noise is minimized by choice 
of low level tube types and operating 
conditions, as well as the quietest types 
of resistors. Signal level in the first stage 


is as high 
ettective. 

The most troublesome microphonics 
result from chassis vibration at hum fre- 
quencies. By using a non-magnetic chas- 
sis, thoroughly impregnating power 
transformer coil and core, and choosing 
a low power-transformer flux density, 
this source of trouble has been controlled. 

Surges due to line voltage changes 
are minimized by the large amount of 
negative feedback, which is effective 
even at zero frequency. Long time con- 
stants in the supply circuits are also 
helpful 

The load circuit is connected directly 
to the oscillator, without the buffer am- 
plifier generally used for isolation. This 
is necessary to preserve the full signal- 
to-noise ratio at low levels. Connecting 
a variable load to an oscillator poses new 
problems. The amplitude of an oscillator 
is usually subject to load. However, by 
reducing the internal impedance of this 
oscillator to a very small value, this 
effect has been eliminated. It is not pos- 
sible to detect any change of voltage to, 
not from, the attenuators due to load 
change. 

It is impossible to attenuate a signal 
while maintaining zero internal resist- 
ance. Accordingly, the terminal imped- 
ance has been increased to 600 ohms by 
the addition of series resistance. This 
value is maintained within moderate 
limits at all positions of the level con- 
trols. 

The other part of the problem is fre- 
quency shift due to load change. For- 
tunately this is also minimized by a 
negligible internal impedance. It is even 
possible to connect another oscillator to 
the output terminals, supplying several 
milliamperes of a slightly different fre- 
quency, without appreciably changing 


as possible, as this is also 
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the frequency of the low distortion oscil- 
lator 

An often-neglected point in oscillator 
design is the desirability of a stable out- 
put voltage, unaffected by warmup or 
any other variables. The large feedback 
factor in this instrument made it possible 
to limit the output voltage drift to 1 per 
cent d oscillator heating, room 
temperature changes, and line voltage 
changes 


espite 


The output voltage is nearly constant 
over the entire fre range. This 
fact and the previously mentioned stabil- 
ity, make it unnecessary to measure the 
oscillator output voltage except for very 


critical measuremet 


quency 


Oscillator Distortion 


Figure 4+ shows the variation of oscil- 
lator distortion with frequency. At low 
frequencies the distortion is almost in- 
versely proportional to frequency. It is 
caused by cyclic heating of the control 
lamp filament, which accounts for the 
-1 slope. The distortion originating in 
the amplifier stages approximates that 
shown by the curve at 1000 cps and 
higher. The amplifier distortion is not 
greatly affected by frequency except 
above the range of the wave analyzer. 
Here the distortion increases with fre- 
quency but is below 1/1000 of 1 per cent 
at 20 kilocycles 

With the lamp at normal temperature, 
the distortion is about 1/200 of 1 per 
cent at 20 cps. At this temperature the 
transient time, after 
switching, is approximately three sec- 
onds. To reduce the low-frequency dis- 
tortion below the 1/1000 of 1 per cent 
specification, it is necessary to reduce 
the lamp temperature. This increases the 

time to about 15 seconds, but 
reduces the 20 cps distortion by a fac- 
tor of 10 

This slow transient recovery is the 
same effect found in other R-C oscilla- 
tors, but more severe. It precludes exact 
measurements while the frequency is 
changing, but the need for these is rarely 
encountered 

The lamp distortion is practically pure 
third harmonic, so at low frequencies 
the total distortion is largely third. The 
amplifier produces both second and 
third harmonics. Higher order harmon- 
ics cannot usually be detected except at 
harmonic frequencies of 100 ke and 
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higher when the fundamental frequency 
is near the top of the range and the load 
current is nearly maximum. At lower 
frequencies the load has little effect, ex- 
cepting actual overload 


Very Sensitive Tests 


rhese distortion levels were measured 
with a Wien bridge and wave analyzer 
as shown in Fig. 5. By eliminating the 
fundamental frequency with the bridge, 
the wave analyzer can be used at maxi- 
mum sensitivity. Corrections must be 
made, of course, for bridge attenuation. 
Using a second oscillator to produce a 
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Fig. 5. Arrangement used to measure distortion 
of very low percentage 


beat with the voltage in question yields 
even greater sensitivity. If the 
level is low, measurements to two or 
three microvolts are possible. Such volt 
about 140 db below a 25-volt 


noise 


es are 
signal 

Intermodulation tests of equivalent 
sensitivity are practically impossible be 
cause of the difficulty in eliminating both 
test signals without losing low level 
modulation products. 

It should not be assumed that involved 
procedures are required with this oscil- 
lator. At the distortion levels commonly 
encountered, the usual measuring devices 
are satisfactory. The wave analyzer is 
adequate without 


preselection, while 
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distortion measuring with 


sidual distortion are also suitable 


sets 


Measurement Limitations 


Harmonic tests have been so limited 
by oscillator distortion that the avail- 
ability of a pure sine wave places the 
harmonic test in a substantially improved 
position. It is therefore desirable to re- 
examine the limitations of the several 
test methods 

The SMPTE intermodulation test’ 
utilizes two signals, such as 40 and 1000 
cps. The new frequencies generated in 
transmitting these signals are intermodu- 
lation, and are measured en masse. This 
is undesirable because the higher-order 
components, which are most objection 
able to the ear, contribute little to the 
voltmeter reading because their magni- 
tudes are usually somewhat below those 
of the lower order components. Thus the 
results do not correspond to audible dis 
tortion 

In measuring high-frequency distor- 
tion by the SMPTE method, a moderate 
and a high frequency are employed. It 
has recently been demonstrated? that 
serious high frequency distortion may 
be undetected by this test. Therefore 
other methods are often used to deter- 
mine high-frequency distortion 

The CCIF intermodulation test* em 
ploys two adjustable frequencies differ 
ing by a fixed number of cycles, such as 
400, for example. A wave analyzer tuned 
to this frequency, which is a lowest o 
der modulation product, will indicate 
continuously without readjustment while 
the test signals are set anywhere in the 
spectrum. Being easy to measure, this 
difference term is sometimes used to in 
dicate amplifier quality. However it is 
equivalent to second harmonic and may 
be negligible though severe higher or- 
der distortion is present. Consequently 
this measurement may be highly mis- 
leading 

For a satisfactory CCIF test, all siz- 
able modulation products should be 
measured. If an amplifier generates har- 
monics as high as the fifth—a common 
condition—intermodulation components 
may be found at ten or more frequen- 

[Continued on page 42] 

J. K. Hilliard, “Distortion tests by the 
intermodulation method.” Proc. JRE, Vol 
29, No. 12, December 1941, pp. 614-620 

A. P. G. Peterson, The General Radio 
Experimenter, Vol. XXV, No. 3, August 
1950, p. 6 

International Telephonic Consultative 
Committee (CCIF), Document No. 11 of 
the “Commission Mixte.” CCIF/UIR 
March 2 and 3, 1937. 
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Broadcast Audio Wiring Practice 


W. E. STEWART 


Basically a reprint of an article previously appearing in RCA’s Broadcast News, yet con- 
sidered of sufficient general interest to warrant reprinting, this article gives the answer 
to some of the problems encountered in wiring an audio installation—large or small. 


INSTALLATION 
modifications 
and the subject 
nstallation practice 1s f uised 


from time to time, 
of proper 
Modern standards require careful elim 
ination of and crosstalk from the 
program circuits. It is not uncommon to 
pend many hours wiring in new com 


noise 


ponents, only to tind their performance 
A tested 
and proven standard practice can avoid 
much wasted time 


reduced by the wiring itseli 


rhere are two basic philosophies em 
ployed in practical approaches to the 
noise problem. In one system every cit 
cuit shield is carefully isolated from its 
neighbors and grounded at one point 
only. In the other, all the shields of one 
unit (such as a rack) are put in such 
close contact that a brute-force ground 
is provided for any stray currents that 
might be present. This latter approach 
is taken in RCA equipment with modifi 
cations as follows: Every rack, cabinet 
or desk is wired as a unit to terminal 
boards. The terminal boards are placed 
as near as possible, consistent with ac 
cessibility, to the point where the ex- 
ternal circuits enter the unit. See Fig 
1 for examples 

In a rack, as viewed from the back, 
all audio cables are run on the right 
side of the rack; and all d.c power Ca- 
bles and all signal a.c run on 
the left side. All audio circuits are 
twisted pair conductors shielded with a 
tinned copper braid. Separate cables are 
formed for: 
(a) Microphone 


cables are 


outputs, preamplifier 


* Manager, Broadcast Audio Engineer- 
ing, RCA Victor Division, Camden, N 


16 


Fig. 1. Cable forming 
at audio terminals in 
typical rack installa- 
tion. Note length of 
loops between formed 
cable and holes in 
fanning strips. 


vee 
e 
a 


F7I4IG408 
FISGICC Ce 


he 


outputs, and other audio ¢ 
with levels below -20 VU 

b) Mixer, line, and channel 
up to+30 VU 

c) Loudspeaker and other lines above 
+30 VU 

1) At times 
made for 
because levels are 


reuits 


circuits 


further subdivisions are 
bulk or 
separated 


convenience in 
widely 

Each cable is bound with lacing cord 
so the shields are in tight contact for 
their entire length, as Figs. 
2 and 3. Where two audio cables cross 
or join, they should either be definitely 
insulated or bound together. It is better 
to have tight contact than to risk an in- 
ternittent made by casual 
contact 

The ends of the indi 


shown in 


noise source 


lual shields are 


Fig. 2. Detail of jack 
wiring showing laced 
cables, forming to 
jack rows, and gen- 
eral arrangement 


terminated either with col- 
lars or with plastic tape, as in Fig. 4 
The shields are grounded to a main 
ground bus near the terminal block. A 
shielded ground lead is run from each 
amplifier chassis to the ground bus 

Single, solid 
compact, easier to form into a neat ca 
ble, and allow the use of enamel insula 
tion where desired. However, enamelled 
wire is harder to clean and solder, and 
if the single conductor is accidentally 
nicked, it break later. Tinned, 
stranded conductors likely to 
break and are easier to soldet Loose 
strands must all be tied down to pre- 
vent shorts to adjacent terminals 

All wire ends should be looped or 
formed in such a manner that there is 
sufficient length for a new connection 
f the old one is broken. Preferably, they 
should be placed in a ] | 


position that al 
lows inspection of the 


“wedge-on” 


conductors are more 


may 


are less 


solder joint 


Jack Panel Wiring 
Several practices are followed 
jack panel connections. In general, t 
re three points to consider 
and flexibility to the cabl 
so the jack may be 
spected while in place and wired 
pace and lead length to remove a 
jack without disturbing other jacks 
and without disconnecting the 
(This rule is usually ignored 
for short jumpers to adjacent 
jacks.) Note insert on Fig. 4 for 
details 


Sufficient lead 


(a) Space 


, 11 
thoroughly in 


wires 
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ew end to be made if the 
breaks at the solder joint 


wire 


: practice is applied to lever keys 
and other items mounted on panels. 

several types of tape and 
rs on the market for helping 


1 g 
a neat cable 


Chere are 
binde orm 
However, by far the 
common practice 
binding. The 


most 

uses a waxed cord for 
cable is forme T 

porary ties and 
wire 


d with tem 
adjusted to bends and 
exit points. Sometimes a steel 
or a taut wire is used as a guide and 
support. The cable then laced with a 
self-locking stitch. The frequency of 
loops around the cable varies with the 
Size of cable | y i wir exits 


strap 


Fite Ae 


©2ée 


om 


Fig. 3. Cables and terminals in leg of desk- 
type console 


1 in 


power 


etc., but averages about per loop. 

Che a.c. and d.c circuits are 
handled similarly All ac. circuits 
should be in twisted pair, shielded cable 
The a.c. current should be balanced in 
each pair That is should not 
be used for one side of a circuit and a 
second pair for the other side. If more 
t 1 one pair 1s needed for the load, two 

more pairs should be used with part 
of the load on each 

Plus and minus plate potentials 
should be carried in single conductor 
shielded cable. Shields are tied off and 
grounded the same as the audio circuits 
Signal circuits do not require shielded 
wire. The frames of jacks should be tied 
together and grounded with a shielded 
wire the same as amplifier chassis 


one pai 


General Rules 

In installing the equipment in a studio 
or control room, the following rules 
have been found useful: The pairs run 
in conduits should be grouped in the 
same general way as the cables in the 
racks. The audio conduits should be kept 
free from grounds to power conduits 
or power circuits. Low level audio cir 
cuits (less than -30 VU) should have 
the shields insulated from the conduits 
and from each other. Splices should be 
avoided. Low level conduits should be 


Fig. 4. Side view of 
jack wiring to show 
loops between cable 
form and jacks. Insert 
shows detail of loop. 


vell spaced from power conduits. 

Signal and telephone circuits should 
not be run in the same conduit with 
power circuits. Telephone 
eads should be twisted pair Power and 
audio grounds should consist of sepa- 
rate, heavy, shielded leads to the main 
station ground. Shields should be insu- 
lated from ground and the audio circuit 
and shield grounded only at the point of 
lowest level. 

['ypical good pra 


rogram or 


] 
>] 
| 














Fig. 5. Typical wiring diagram to show micro- 
phone grounding practices. 


is shown at 
two-conductor shielded 
ulation over the shield, is used for the 
conduit run and the microphone 
The arrangement of (B) shows some 
better practice in which three 
conductor shielded, insulated cable is 
used for the conduit run and microphone 
rhis latter 
ground current from the fel 
lurntable pickup circuits should be 
handled like microphones with particu 
lar care being taken to keep the motor 
and their shields 


audio circuits. The 


cord 


what 


cord practice removes any 


} 


power circuits away 
input to 


compara 


} 


irom the 
mixer circuits is usually at 
but the output is ire 
quently very close to microphone level 
and the circuits should be treated in the 
same way. Figure 6 shows typical good 
grounding practice in this respect. Un 
balanced circuits may be used but are 
usually more difficult to handle if there 
IS noise present It will be noted that 
the only ground to this part of the sys 
tem is at the point of lowest level and 
that all the balanced to 
ground. The center taps of the mixer at 
tenuators are only tied to ground if spe 
cial noise difficulty is encountered and 
tests indicate improvement. This 
sionally happens on circuits which con- 
nect to remote lines or studio equipment 
with separate ground systems 


tively high level 


circuits are 


occa- 























Fig. 6. Diagram showing good gr 


ding practices for interconnections of preamplifier and 


mixer circuits. 
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The “Williamson Type’ Amplifier 
Brought Up to Date 


M. V. KIEBERT* 


Attention to detail in the construction of the Williamson-type am- 
plifier, as well as in the choice of components and tube types, re- 
sults in an amplifier with low noise level and a minimum of “bugs.” 


HILE BUILDING a new “super” am- 
plifier, it became necessary to pro- 
vide an interim power amplifier 


for use with the pre-amplifier-equalizer 
unit to be described by the author next 
month. 

The unit was to be rack mounted on 
a standard 19-inch assembly with a 
chassis 17 by 10% inches. The power 
supply was to be integral with the am- 
plifier with the provision for self-con- 
tained output-stage metering and plate- 
current balancing. 

Electrically, it was required that the 
unit have a 16-ohm output; a calibrated 
input attenuator, a 600-ohm input or 
an unbalanced high impedance input of 
100,000 ohms; a power output level of 
approximately 15 watts with negligible 
intermodulation distortion; a relatively 
flat power-frequency characteristic, a 


* Eclipse-Pioneer Division, Bendix Avia- 
tion Corp., Teterboro, N. J 


high output damping factor; a gain of 
60 to 80 db, and a noise and hum level 
held to at least 80 db below a one-half 
watt nominal output level. Combined 
with these specifications was the re- 
quirement that the unit have excellent 
transient response not only when work- 
ing into a resistive load but also under 
the condition of driving a speaker load. 
To cross-check the latter requirement, 
square-wave tests were to be made un- 
der both conditions of operation—re- 
sistive load and speaker—and_ these 
measurements were to be compared 
with the speaker output as sampled by a 
calibrated microphone. 


Preliminary Design 


A number of circuits were investi- 
gated and checked. The basic William- 
son design looked like a good starting 
place, and accordingly a rather compre- 
hensive investigation was made of the 


various circuit literature published on 
this general type of circuit 

Initial tests soon indicated that four 
major sources of noise, distortion, and 
poor transient performance limited the 
optimum capabilities of the generally 
used circuit. The difficulties were found 
to be as follows: 


1. The input stage was too noisy, had 
hum, and required careful selection of 
plate and coupling resistances in order 
to provide a balanced, n” output 
from the second half of the tube. 
2. The driving power to the 807’s 
marginal at peak levels. 

3. Typical coupling capacitor tolerances 
and variation of distributed capacitances 
tended to cause circuit unbalance at both 
high and low frequencies with attendant 
transient difficulties. 

4. Composition resistors as normally 
used in the feedback circuit gave distor- 
tion from the frequently overlooked volt 
age co-efficient characteristics of the 
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Fig. 1. Over-all schematic of the author's up-to-date version of the Williamson amplifier. Note use of tube types which differ from those 


origi- 


nally chosen for use in the Musician's Amplifier—the most popular American version to date 
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Fig. 2 (left) 


units generally specified for use in this 

position. 

It was also believed to be desirable to 
have a time delay provision so that 
plate voltage would not be applied to 
the system until after cathodes had 
reached a satisfactory operating temper- 
ature. Either an Edison or Amperite 
thermal relay tube would do the job in 
a satisfactory manner. 

Initial disclosed that the 
use of 10- or 20-uf decoupling capacitors 
were inadequate at low frequencies if 
good transient characteristics were to 
be maintained down to 5 or 10 cps when 
a considerable amount of feedback was 
used. Accordingly, 40-uf units were 
used in this position, which then pro- 
vided fairly good frequency and phase 
characteristics well down into the lower 
audio frequencies. 

Study of the complete schematic, Fig. 
1, will show the differences in detail 
from the standard design. In order to 
avoid the four major difficulties ob- 
served in basic Williamson circuits, all 
stages were carefully checked and tested 
as individual elements and the optimum 
configuration found prior to inclusion in 
the final assembly. Likewise, the entire 
amplifier was carefully tested and re- 
checked prior to inclusion of any feed- 
back loops—that is, care was taken to 
assure a good triode design and per- 
formance even before feedback was in- 
corporated in the final circuit. Tests in- 
dicated that this was a sound design 
procedure any way you listened to it— 
or looked at it on an oscilloscope 


tests also 


First Stage Improvements 


In order to circumvent the first listed 
difficulty—hum due to cathode-heater 
leakage, and noise arising in the first 
stage—it was necessary to take two cor- 
rective measures. First, a 12AY7 tube 
which was specifically designed for low- 
noise-level audio service, was used to 
replace the conventionally employed 
6SN7 and care was taken to follow 
carefully the manufacturers’ recommen- 
dation as to input grid resistance, heater 
connections, and voltage. By-passed and 
isolated heater bias was then employed 
with circuit parameters selected to pro- 


Frequency-response curves with and without feedback. Fig. 3 


right 
feedback 

vide minimum hum when an unbypassed 
first-stage cathode resistor was utilized 
as required when feedback is connected 
in at this point. Second, it was found 
that the 47,000-ohm plate-load resistor 
did, as would be expected, cause in- 
creased noise unless wire-wound or low 
noise level units were used 

With respect to noise level in the first- 
stage load resistor, a number of resistive 
elements were checked in order to secure 
a relative evaluation of each type and 
value. The following were tested 


2 watt composition resistor 

watt composition resistor 

watt composition resistor 

watt deposited film resistor 

watt S.S. White low-noise-type 
resistor 

watt non-inductive, wire-wound 
resistor 


The use of a 1+watt composition resis- 


tor in lieu of a '4-watt unit improved 
the noise level by approximately 3 db 
with a like improvement occurring when 
a 2-watt unit was substituted for the 
l-watt unit. The 1-watt S.S. White unit 
was about 6 db better than the 2-watt 
composition resistor. The 1l-watt de- 
posited film resistor was slightly inferior 
to the S.S. White unit while the 1-watt 
non-inductive wire-wound resistor was 
about 6 db better than the 2-watt com- 
position unit. Substitution of the 1-watt 
non-inductive wire-wound resistor for 
the generally specified 1% watt carbon 
unit thus provided about 12 db improve- 
ment in noise level, while the 12AY7 
with a biased and properly by-passed 
heater circuit also cleans up the hum 
level by about 12 db and accordingly 
helps to meet the original design re- 
quirement 


Phase Splitter Improvements 

Following the clean-up of the first 
stage, the inverter was investigated. Re- 
sistors matched to +0.25 per cent were 
utilized. Both S. S. White units and 1- 
and 2-watt carbon units were checked as 
regards to noise level. As might be ex- 
pected, however, the noise level was fixed 
by the first stage and no significant im- 
provement was found when changing 
Irom one type of resistor to another. The 
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Power output curves for | per cent distortion, with and without 


relatively low resistance of these units, 
20,000 ohms, minimizes the problems of 
high-frequency roll-off and asymmetri- 
cal phase characteristics sometimes 
found in this type of inverter circuit. 
The splitload, cathodyne circuit was 
found to be superior to all other circuits 
tested for possible use in this applica- 
tion 

The driver stage was next considered 
and a number of tube types were evalu- 
and tested for use in this position. 
Tubes tested and considered were the 
6SN7, ON7, 6KO6’s and 6V6's operated 
both as triedes and as pe ntodes, 6AG7’s, 
2C21, 6J6, 12AU7, and the 5687. It was 
soon evident that the 5687 was consider- 
ably superior to other driver configura- 
tions although pentode connected 6K6's 
were also excellent except for the fact 
that the considerable variation in tube 
characteristics between tubes required a 
careful balancing of tubes and a re-ad- 
justment of the screen voltage each time 
a tube was changed. This was not the 
case with the 5687 (a dual triode) and 
accordingly this tube was selected as the 
driver. It is also obvious that the use 
of a single tube considerably simplifies 
the circuit layout and both 
components and space 

After going through the preceding 
studies, a preliminary circuit was set up 
on an experimental chassis, and fre- 
quency and phase characteristics were 
run with the feedback loop left open. It 
was noted that rather peculiar 
things were happening at low frequen- 
+20-per cent coupling capacitors 
had been used (without actually check- 
ing to see what they were) while the 
grid coupling resistors had been held to 
+10 per cent. The coupling capacitors 
were then tested and found to have a 
wide capacitance spread. As soon as 
matched units were employed, the sides 
of the push-pull circuits maintained bal- 
ince and the frequency and phase char- 
acteristics smoothed out the way theory 
said they should. 

The use of cross-neutralization or 
phase correction in the output stage ma- 
terially helped to extend and smooth out 
the high-frequency end of the spectrum 
but again, watch 


atec 


Saves on 


soon 


cies 


out for balanced capa- 





Handbook of Sound 
Reproduction 


EDGAR M. VILLCHUR* 


The reader is introduced to acoustic resistance, mass, and stiffness—which correspond 
respectively to electrical resistance, inductance, and the inverse of capacitance. 


HE LIFE CYCLE of sound energy in- 
volves generation, transmission, and 
finally, dissipation in the form of 
heat. One of the most useful tools in 
the analvsis of these stages, and of de 
issociated with them, is the con- 
icoustic impedance. 

Impedance is a general term which 
may be used in connection with electri- 
cal, mechanical, acoustical, or other 
types of oscillatory energy. It is the op- 
position offered by a transmission me- 
dium to an applied force-like stimulus. 
Specifically, in the case of acoustic 1m 
pedance, it is the opposition offered by 
an acoustic medium to having its par- 


vices 


cept of 














Fig. 3-1. Two pipes of the same volume but 

different lengths. The acoustic medium in the 

narrow pipe has greater inertance (acoustic 
mass). 


ticles pressed together and spread apart. 
This opposition takes three forms: 
acoustic resistance, reactance due to 
acoustic stiffness, and reactance due to 
acoustic mass 


Acoustic Resistance 


This is the part of the acoustic load 
which absorbs the power of the sound 
and turns it into heat. It is associated 
with friction between medium particles 
or between these particles and other sur- 
faces. Like electrical resistance, its effect 
is independent of frequency 


Acoustic Stiffness 


Acoustic stiffness, the reciprocal of 
acoustic compliance, is a measure of the 
elasticity exhibited by an_ enclosed 
acoustic medium. It ts analogous to the 
reciprocal of electrical capacitance and 
equivalent to the mechanical stiffness 
possessed by a spring. Like both of these 
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elements it can only store not absorb, 
energy, all of which it must ultimately 
rhe contribution of acoustic 
stiffness to the total impedance, as in 
the case of the electrical 
called reactance, and varies 
with frequency. 

Acoustic stiffness may be 

e following expression 


release. 


analogy, is 
inversely 


lated by 
+} 

pi 

] 

icoustic stiffness 

density of the medium 

velocity of sound 

volume of enclosed medium 

For a given medium, then, the enclosed 

volume alone determines the stiffness; the 
smaller the volume, the greater the stiff 
ness 


Acoustic Mass (Inertance) 


The property of an acoustic medium 
associated with its inertia, opposing any 
change in the velocity of its particles, is 
called inertance. It is comparable to in 
ductance in an electrical circuit and to 
mass in a mechanical system. Like both 
of these, it cannot absorb energy, but 
can only store it in kinetic form in the 
momentum of the medium particles. The 
contribution of inertance to the total im- 
pedance, as in the case of inductance and 
of mass, is called reactance and varies 
directly with frequency 

Although the inertial effect of the acous- 
tic mass is the same as that of mass in a 
mechanical system, the two are not meas 
ured in the same units. The mass of a rigid 
body is a complete index its inertial im- 
pedance at a given frequency. This must 
also be true of a single vibrating particle 
in an acoustical medium, but it is not true 
of the medium as a whole, because the total 
momentum imparted to the molecules will 
be partly dependent upon the area receiving 
the pressure. This is illustrated by Fig. 3-1. 
The force applied to each of tl 
the same, but the pressur 
tional area and per molecule is greater in 
the smaller radius pipe, whose molecules 
will therefore have a higher acceleration 
and momentum imparted to them. Since 
the number of molecules in each pipe is the 
some, the piston a greater effective 
mass from the point of view of inertia 

Inertance varies directly as the volume of 


1€ pistons is 


cross-sec- 


“sees” 


1S is usually used in acoustics to de 
note surface (area) and the reciprocal of 
stiffness (acoustic capacitance=C) is the 
generally used form. Ep 


the medium and inversely 
the area to which pressur 

VV lp as 

e) S 

where M = inertance 

”= volume of medium 

p= density of medium 

S = cross-sectional area over which 

medium receives pressure 
m = mass of medium 
Acoustical or mechanical impedances 

are treated mathematically in the same 
way as units of electrical impedance; 
complex algebra is used for adding re- 
active components, and acoustic imped 
ance, whether resistive, reactive, or com- 
plex, is measured in a unit called the 
acoustical ohm. Ohm's law and electrical 
resonance formulas may be applied to 
mechanical or acoustical systems, where 
mechanical force and acoustical pressure 
is substituted for voltage, and mechani- 
cal velocity or acoustical volume veloc- 
ity? (the rate of flow of the acoustical 
medium ) is substituted for electrical cur- 
rent. Figure 3-2 is a chart showing the 
various elements used in connection with 
the generalized concept of impedance 
Rigorous analysis of the behavior of the 
sound wave and of mechanical-acoustical 
systems is greatly facilitated by the use 
of these dynamical analogies, and design 
tor predictable results may be substituted 
for pure cut-and-try work methods. 


Acoustical Transformers 


Contact between a source of sound and 
the air into which it radiates energy may 
be entirely direct, as in the case of the 
cymbal, or the coupling may be achieved 
through a device which increases the 
efficiency of the transfer from mechani- 
cal to acoustical energy. The sounding 
board and the horn are two such devices 
serving as acoustical transformers be- 
tween a relatively small source and a 
large volume of air into which the 
source radiates 

\ sounding board, which vibrates in 
sympathy with the source of sound, in- 
creases the radiating area of the source 
and allows it to get a better “bite” of 
its load, setting a greater number of air 
molecules into motion. A horn accom- 
plishes the same result in a different 
way. Because of the fact that each cross- 


2 Also referred to as volume current 
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sectional layer of air in the horn is in- 
timately associated with its adjacent lay- 
ers, a vibrating reed or diaphragm at 
the throat is tightly engaged to and 
moves all of the air in the horn instead 
of cutting a swath through the middle. 
The result is to increase the effective 
sound radiating surface approximately 
to that of the mouth of the horn. Both 
of these coupling devices are ancient, 
and appear in various types of musical 
instruments all over the world 

It will be noted that the original source 
applies a large force to a limited number 
of medium particles, producing a con- 
dition of high pressure and low volume 
velocity. The coupling device distributes 
the force over a larger area, decreasing 
the pressure per unit area but increasing 
the volume velocity, and the transducing 
action is directly comparable to that of 
a voltage step-down electrical trans- 
former. 


Types of Wave Behavior 


A sound wave travels in a straight 
line along the direction in which it was 
radiated unless it is absorbed, reflected, 
refracted, or diffracted. 


Absorption 


The acoustic medium which transmits 
a sound wave, and all surfaces with 
which the wave comes into contact, will 
absorb and dissipate some of the sound 
energy. Dissipation is in the form of 
heat produced by friction between the 
vibrating particles 


Reflection 

Reflection, to a greater or lesser de- 
gree, will take place when the wave 
encounters a medium which presents a 
change of impedance to its passage. 

Reflection from a medium of higher 
impedance is familiar in common ex- 
perience. When a group of air particles 
are impeded from moving past the plane 
of a wall, they pile up at the wall and 
then spring back, creating a pressure 
area travelling in the opposite direction. 
lf the wave meets a gaseous medium 
which, like the wall, offers a greater re- 
sistance to having its particles com- 
pressed and rarefied, reflection will also 
occur, although not as completely. In 
both cases the compressed particles are 
reflected as a pressure area, and there 
is no reversal of phase. 

An example of the reflection of sound 
from a medium of lower impedance is 
provided by the open end of a small 
diameter pipe. The impedance of the air 
surrounded by the pipe walls is greater 
than that of the outside air due to in- 
creased viscosity and inertance. This in- 
creased impedance is accompanied by 
lower acoustical volume velocity but 
greater pressure swings per unit area, 
since all of the pressure is confined to 
the cross-sectional area defined by the 
pipe’s diameter. Thus a sound pressure 
front leaving the pipe does not compress 
the air on the outside as much, and the 
end of the pipe is in contact with an area 
of lower pressure. Extra particles will 
therefore be drawn from the direction of 
the pipe, producing a rarefaction impulse 
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travelling back towards the source. Since 
a pressure impulse has been reflected as 
a rarefaction impulse, we say that the 
reflection has suffered a 180-deg phase 
reversal 

The reversal occurs when a 
rarefaction front reaches the “imped- 
ance discontinuity” at the end of the 
pipe; the air inside is in contact with a 
less rarefied area on the outside, and ex- 
tra particles are drawn into the pipe, 
starting a reflected pressure impulse. 


same 


Refraction 


A sound wave will be refracted when 
it encounters, at an oblique angle, a 
medium in which its velocity is changed. 
That part of the: wave which meets the 
new conditions first is slowed up or ac- 
celerated while other parts of the wave 
front are continuing at their old velocity. 
Hence the wave front, or contour con- 
necting the most advanced points of the 
wave, is swung around to a new direc- 
tion. (See Fig. 3-3). The behavior is 
the same as that exhibited by light 
waves. 

An analogy often used to represent 
refraction is that of a line of men march- 
ing abreast who enter a ploughed field 
at an angle. As each man walks into the 
loose earth he is slowed up in turn, 
until the entire line has been swung 
around to face a new direction. 


Diffraction 


Diffraction is the change of direction 
of a sound wave which is caused by 
travel around an obstacle. This effect in- 
fluences the performance of microphones 





MEDIUM #2 











Fig. 3-3. Wave refraction: the distance be- 
tween arrows represents the distance travelled 
in a given unit of time. The velocity of sound 
in medium 2 is greater than that in medium 1. 
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and loudspeakers, and certain types of 
acoustic lenses make use of the principle 
of diffraction. 


Interference 


When a point in space receives sound 
energy from more than one source, in- 
terference occurs. The interference is 
said to be constructive if the relative 
phase of the waves is such that the total 
energy at the point is increased, and is 
called destructive if the relative phase 
causes cancellation of energy and a de- 
crease of sound level. There may be 
various degrees of constructive and de- 
structive interference, depending upon 
how close the phase relationship is to 
zero or 180 deg 


Radiation Patterns 


If the source of a sound wave were a 
pulsating sphere in free space, swelling 
and contracting symmetrically, energy 
would be radiated equally in all direc- 
tions. Such a source is, of course, un- 
usual, and different types of vibrating 
systems radiate sound into definite pat- 
terns. The type of source with which we 
are especially concerned is that physi- 
cally similar to the vibrating element of 
most loudspeakers in use today—the 
cone 

A ring may be considered as the basic 
element making up a conical form. In 
turn, the ring is composed of an in- 
finite number of point sources. A listener 
will receive sound energy from all of the 
point sources, but there will be a differ- 
ence of path length from each point, and 
so if the wave length of the sound is 
comparable in size to this difference in 
path length, destructive interference may 
take place. 

In Fig. 3-4 the energy received at A 
from all points on the ring must be in 
the same phase. The sound received at 
B, however, will not all be in the same 
phase, and some destructive interference 
will occur, lowering the total sound in- 
tensity. Thus certain conclusions may be 
drawn about a vibrating ring source: 


1. If the ring is subjected to vibrations 
there will be a non-uniform radiation 
pattern at the higher frequencies, with 
greatest intensity at the center 


Continued on page 54} 
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Planning and Building a 
Radio Studio 


EUGENE F. CORIELL* 
Major, USAF 


Part 3. Continuing the series with a few helpful hints about public relations with the builder before 
discussing practical methods of laying out block diagrams, cable runs, and jack arrangements. 


HE PRECEDING INSTALLMENT dealt 
Tein air-conditioning, heating and 
ventilating systems, and the means of 
minimizing resulting noise. Various 
construction features were discussed, 
sound-isolated walls, floors, ceil- 
and windows. Also, electric 
power considerations were 
with means to 
sound leakage through outlet boxes and 
nduits. This completes the material 
m the structural design and building 
construction aspects of studio planning 
However, going on to the audio 
work 
things to be said about a very important 
ible: 


such as 
gs, doors, 
rht and 


outlined, along 


be fore 


phases ot the there are a few 


intang 


Relations with Contractor 


Give some thought to the highly in 
portant matter of getting with 
the people who will do the actual build 
ing. No matter how carefully you plan 
the acoustics, the structural details and 
the electrical and ventilation systems, 
they won't be a bit better than the care 
taken to build them. Studio work is one 
of the most expensive types of con 
struction, and management, which in- 
cludes the station chief engineer, should 
realize this fact and be willing to pay 
for it. The contract with the general 
contractor, and all the jol 
tions, should clearly spell out the qual 
ity of the work required 

That hurdle passed, the next thing to 
do is to put a resident inspector on the 
job during construction as the station 
representative. This poor chap generally 
turns out to be the chief engineer. It’s 
up to him to see to it that the studio 1s 
built according to drawings and speci- 
fications, and to catch errors before they 
are safely sealed up im _ concrete. It’s 
amazing how many items a wide-awake 
inspector catch—it’s amazing 
how unpopular he can become—and so 
quickly, too 

His first job, therefore, should be to 
win the confidence and goodwill of the 
contractor, his subcontractors, and their 
cousins and aunts. This is often a big 
order and is always a matter of public 
relations He'll be taking a big step in 
that direction if he 
vince the 


along 


specifica 


can also 


sincerely con 
construction personnel 


can 

that 

* Radio Technical Officer, Armed Forces 
é : 


Information School, Fort Slocum, Nex 
L 
rR 


22 


he’s there to assist them by helping them 
to avoid mistakes. The station repre 
sentative should also be able to put over 
tactfully to the various foremen and su- 
pervisors that studio work is touchy, 
and that the success of the installation 
will depend largely on how well they 
conform to the specifications. Most con- 
struction people are not familiar 
the requirements for studio jobs 
will turn out an honest day’s work, 
unless they know why their ordinary 
commercially-accepted standards won't 
do, those are the standards you are 
likely to get, no matter what the con- 
tract rhere will also be some mis- 
takes and occasional inst 
workmanship, as on every 
cult, of 


with 
Phey 


Says. 
inces oO! poor 
job. It’s diffi- 
course, to be diplomatic when 
you see slip-shod work. Ne 
don’t correct the 
Make your pitch to his |} 
lic relations approach 

ways. There are times wher minor 
departure from the blueprints will 
greatly simplify a contractor's 
lems. In such cases, give way cl 


verthe less, 

yourself 
This pub- 
works both 


mec nic 


nen a 


prob- 
ieerfully 
is one practic uaranteed to 
builder's ill and to in- 
crease costs and confusion 


lose the good 
the business 
of changing dimensions and floor plans 
during construction. Make 
signs are well thought out betore the 
contract is let, and di well- 
meaning colleagues wl id on you 
; the concrete is being pour with the 


sure your de- 


Fig. 1. Stock console 
in course of installa- 
tion (RCA Type 
76B5). Control room 
“A” Armed Forces 
School, 

New 


Information 
Fort Slocum, 
York 


battle-cry—“Why dontcha ...” If 
changes must be made, make them 
through the architect or the general con- 
tractor who will coordinate the various 
trades affected, thereby holding disrup- 
tion to a minimum. 


Audio Facilities 


Turning now to the actual layout and 
interconnection of the various items of 
equipment, this is not particularly diffi- 
cult if the job is broken down into a 
series ot logically-ordered steps. Here 
is one such order: 1. Decide as to the 
exact facilities needed, including the 
choice between custom-built and manu- 
facturers’ stock An example 
of the latter is shown during installa- 
tion in Fig. 1. Then prepare a list of 
equipment and accessories 
needed. 2. Draw the block diagram. 3 
Lay out the jack fields and enter the 
assigned jack numbers on the block di- 
agram. 4. Lay out the racks in detail 
5. Draw the complete two-wire wiring 


consoles 


specific 


diagram of the various relay systems 
6., Draw pictorially the internal cable 
layout diagram for each rack. 7. Draw 
pictorially the layout diagram of the in- 
terconnection or cross-connection cables 
between racks, turntables, console, etc 
8. Prepare the conduit list, and, when 
necessary, the cable make-up sheets for 
each cable, including relay and power 
cables. 9. Draw the audio conduit di- 
agram, if any. 10. Draw complete 
grounding diagram of the entire in 


AUDIO ENGINEERING @ AUGUST, 1952 

















i 





z 


REMOTE + 








i ff 


> 
& 





Hl 


Cy) 














- 





VIDING 
AD Pt 











ONE JACK 
LEGEND 


TWO NORMALLED JACKS 


UTILITY MATCHING TRANSFORMER -UTC TYPE A 
WALL RECEPTACLE 
LUME CONTROL 
BRANCHING NETWORK(0 
LOSS PAD 600/600 20 db DAVEN TYPE # 154 
PREAMPLIFIERS 1-5 INCL 
PREAMP 6 - RCA BA2C 
CUEING AMPLIFIER - COMPOSITE 


S+,S2 CUEING SWITCHES ON TT VOLUME CONTROLS 





TWO NORMALLED JACKS, RESISTOR ACROSS NORMALS OF ONE 


VIDING PAD) - COMPOSITE 


INTEGRAL WITH CONSOLE 
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NOTES 
1. CIRC 
10 dd ABOVE PROGRAM PEAKS 


2 TURNING ON ANY 


COW AND KILLS STUDIO SPEAKER 


IN THE JACK FIELO 
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T LEVELS ARE SINGLE FREQUENCY VALUES, 
KEY DE-ENERGIZES RELAY 


3. NUMBERS ON JACKS ARE THE ASSIGNED NUMBERS 
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LOW LEVEL TRUNK TO MC 


ZERO LEVEL TRUNK TO mC 
{-—] 
4 
ZERO LEVEL TRUNK TO M { 

















Fig. 2. Block diagram of small audition and recording studio. Note simplification of internal circuits of modified stock-type console. A disadvantage 
of this particular unit is that its construction does facilitate extension of all amplifier inputs and outputs to the jack field. Direction of signal 
travel is from left to right unless otherwise indicated by heavy arrows 


stallation. 11. Prepare complete running 
sheets for each rack. 12. Prepare inter- 
connect cross-connection sheets 
13. Prepare list of construction mate- 
rials needed, such as lacing cord, cable 
¢ lamps, etc 


Regarding tl 


n or 


e first of these steps, the 
kind and quantity of specific equipment 
items needed, these would depend on the 
programming policies of the station. A 
reasonably list of studio audio 
equipment and accessories is shown in 
Appendix \. As to the choice between 
stock and custom-built consoles, here are 
some of the factors influencing the selec- 
tion: Single versus dual channel; num- 
ber of mict preamplifiers, and 
turntable and remote inputs, and their 
apportionment between studios; emer- 
gency facilities; relay arrangements; 
need for channel indicator lights; space 

height limitations 


available ; 
special cueing features; need for sub- 
for having 


complete 


crophones, 


console 


master control 
patching facilities integral with console ; 
talkback to studio and remotes; remote 
call-in over-ride facilities; simultaneous 
availability of on-the-air and audition- 
ing facilities; appearance; ease of oper- 
ation and maintenance; likelihood of 
future use in some other studio having 

requirements ; facilities 


necessity 


different 
for foreseeable expansion; and time and 
care needed to build a custom console. 

The objections to stock consoles in- 
clude the complaint that they contain 
too many of some facilities, not enough 
of others, and none at all of still others 
Also they sometimes more con- 
trols to the operator than he needs for 


spare 


present 
t 


the type of programming involved, and 
they take up more space than ne cessary. 
rhese objections are met by the custom 
job which is tailored to measure, but 
this very fact reduces the flexibility of 
the installation aad reduces the 
value of the console for later use in some 
other studio. The writer designed 
built one console and has come, 


possible 
and 
via the 
hard way, to this conclusion: Unless the 
stock model falls seriously short of re 
quirements, or cannot be fitted into the 
space available, don’t build your own. 
Console construction to present stand- 
ards of frequency response, distortion, 
noise and hum, and the inclusion of feed- 
back-proof relay systems and quiet, de- 
pendable switching facilities is no light 
matter—particularly if you have never 
done it before 
However, if choice must be a 
custom-built the following 
points are suggested: 1. Put nothing on 
the panel not needed for present or con- 
templated programming. 2. Put nothing 
in the console cabinet except line coils, 
matching transformers and termi- 
nal blocks; amplifiers and power sup 
plies go in racks or wall cabinets. 3 
Group related elements on the panel, and 
space the other components such as mas- 
ter gain and monitor volume controls so 
hey won't be operated accidentally. 4 
Keep overall height to a minimum. 36 
inches is suggested maximum 
height of the console cabinet top above 
the floor. 5. Slope the panel at least ten 
degrees, and slope the cabinet top down 
ward to the rear as required for appear 
ance and visibility into the studio. 6, De 


the 
console, 


pads, 


das a 
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sign the controls and relay systems for 
expected future needs as well as present 
requirements. 7. Use top quality compo 
nents throughout and insist on first 
le workmanship in construction 


the console is 


gTa 


no place to cut corners 


Block Diagram 


Step two in the foregoing list of plan- 
ning steps is the block diagram. This 
is the heart of the whole design and it 
cannot be laid out the first time in its 
final form—not even if you manage to 
withdraw during its preparation to a 
place where the phone doesn’t ring and 
your number two man can't find you to 
ask about the changes in the operators’ 
night schedule at the transmitter. In 
this connection, some degree of undis 
turbed privacy is absolutely necessary 
during planning, if you are to avoid 
such boners as running the master con 
trol trunks to the microphone terminal 
block. You may very well find yourself 
doing your designing at home in the 
evenings—a practice which, inciden 
tally, may create more problems than it 
solves. 

Make your preliminary block diagram 
layout on cross-section paper until the 
design is firmed up. Try to keep the 
direction of signal progress in a straight 
line from left to right. When this can 
not be , or when the circuit divide 
use heavy arrows to indicate direction 
Make the diagram large enough to show 
without crowding, everything you want 
to include. Show all keys 
trols, switches 


done 


volume con 
patch panel jacks, and 


[Continued on page 5] 
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Audio in the Home 


William C. Shrader* 


The constant search for better and cleaner bass response has progressed through a long list of cabinet 
types. The author reviews the most common of them and describes their performance characteristics. 


HILE IT IS FAIRLY SIMPLE to ob- 
W::: satisfactory response through- 
mut the audio spectrum from 200 


to 6000 cps, reproduction of the ex- 
tremes of the range is increasingly diffi- 
cult. Every radio listener is well aware 
of the deficiencies in low notes in the 
smaller sets, and to overcome this lack, 
designers have utilized acoustic prin- 
ciples quite effectively. 

In spaces of 4 to 10 cubic feet, the bass 
reflex type of cabinet is by far the most 
popular and, at the same time, one of the 
most abused in design. The port must 
be the proper size for the cone resonance 
of the speaker used with it. A port that 
is too large will cause boomy response, 
and one that is too small will give no 
bass reinforcement at all. Many manu- 
facturers design this type of cabinet for 
use with their own speakers, but a cus- 
tomer will buy another make of speaker 
with a different cone resonance and 
put it into such a cabinet and then 
wonder why the results are worse than 
having no port at all. 

One method for determining the size 
of the port is to take an audio oscillator 
or test record, place a 50-100 ohm 10- 
watt resistor in series with one of the 
speaker leads and an AC _ voltmeter 
directly across the speaker terminals, 
as in Fig. 1, and read the voltage changes 
as the pitch of the audio tone from the 
oscillator or test record varies. When 
the port is properly tuned, there will be 
two slight peaks of equal amplitude 


* 2803 M St., N.W., Washington 7, D.C. 





BASS PORT 











Fig. 2. Cross section of bass-reflex cabinet 
showing port extended into cabinet by means 
of a duct. 
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Fig. 1. Showing the method of testing the re- 


sonance of the bass-reflex port. 


an octave apart, and a properly 
tuned port can extend output as much 
as an octave. Some designs extend the 
port into the cabinet by means of a duct 
(Fig. 2). Because this method seems to 
have a slight advantage over ordinary 
bass-reflex cabinets, it has become quite 
popular in the last few years 

rhe materiais of the cabinet should be 
rigid. Otherwise, the sides will vibrate 
and any unbraced plywood panels in the 
cabinet will give rise to a series of peaks 
and variations in the mid frequencies. 
It is, therefore, essential to embrace the 
cabinet to reduce chestiness and barrel- 
like sounds. These defects are not neces 
sarily characteristic of the bass-reflex 
cabinet or its port—although an im- 
properly tuned port can cause similar 
shortcomings. I have heard speakers in 
several cabinets, one of which was a 
complete brick enclosure based on the 
suggestions of G. A. Briggs of Wharfe- 
dale Wireless Works in Great Britain 
and I must say that I was completely 
surprised that the material of this cabi- 
net had so much effect upon the repro- 
duction. The care and expense involved 
seemed to me altogether justified. This 
idea would, of course, be impractical for 
apartments, but people building their 
own homes might consider it. The shape 
of the cabinet must also be considered 
for best results. It is not advisable to 
make it very tall or long at the expense 
of width and depth since this can pro- 
duce the resonances of an air column 
as in an organ pipe. And speakers are 
the reproducers of sound—not its origi- 
nators. 

It has been very popular to make bass 
reflex into corner cabinets, and they are 
perfectly satisfactory as long as they 
are braced, rigid, and sufficiently padded 
They should have no vibrating walls or 
panels which is the case when they are 
made of 3g” plywood or less. Probably 
because of cost, padding is inadequate in 
many commercially available cabinets. 
The generally accepted method is to 
pad one of each of the opposing walls 
(such as top, back, and one side). Ozite 


about 


or felt similar to that used under rugs, 
or Kimsul—a paper-packing used for 
house insulation—is acceptable, but the 
most effective, and also more difficult 
to use, are rockwool and Fibreglas. 
These latter, however, should not be 
used with speakers that are not dust 
proot. 


The Labyrinth Principle 


Another type of baffle that has been 
used a lot is the acoustic labyrinth, Fig 
3, which is merely a series of passages 
that extend the length of the air column 
between the front and the rear of the 
speaker cone to prevent cancellation. 
The length of the labyrinth is related 
to the wavelength of the speaker cone 
resonance so that the peak produced by 
this resonance is removed. Also, the back 
radiation from the speaker is absorbed by 
lining the labyrinth with absorbent mate- 
rial. Due to this absorption, most baffles 
of this type are generally inefficient 
However, if the passage is of the right 
length, extended bass response without a 
peak is possible. There have been several 
variations of the labyrinth principle, the 
most outstanding of which has been the 
expansion of the ducts in an exponential 
taper by progressively increasing the 
area of the duct. In this way the effi- 
ciency of the speaker is increased at lower 
frequencies. The series of passages then 
becomes a horn 

Since the diaphragm of a speaker 
moves in two directions, it can be seen 
that a means to couple the energy pro 
duced at the rear of the cone to the air 


[Continued on page 48] 
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Fig. 3. Labyrinth type of transmission-line 
speaker. 
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Everybody who has seen these com- 
pletely new home music amplifiers has had 
@ good word for them. We are proud to 
quote some of the things they had to say 
at the Chicago Show and Audio Fair. 


..» “the first really new ounplifiers in yeors” 
... ‘the best record reproduction I've ever 
heord”... “they solve many of our tough- 
est installation problems”... “they really 
make installation easier”... “here are some 
real improvements”... “this Audi - balance 
feature really does away with tube balanc- 
ing problems”... “the Adjusta-pone!l mokes 
cabinet mounting a breeze”... “I've never 
seen anything in the field so beautifully de- 
signed for the home”... “women will love 
them’... "I find the A.E.S. response posi- 
tion very pleasing”... “I wont the Classic 
25 for myself”... “the finest coverage yet, 
there’s something here for everyone”... 


On and on like that it went, and naturally 
we loved it. Those of you who missed the 
show will want to see this complete line ot 
once. Illustrated above is only one of these 
Newcomb hi-fidelity custom home music am- 
plifiers designed for thrillingly better listen- 
ing ond much easier installation. 


* 
Send for Catalog C-20M 


8 Pp y new plifiers priced 
$39.50 to $269.50, audiophile net 


* 





15 years of quality leadership 


¥ 
NEWCOMB AUDIO PRODUCTS CO. 


Dept. T, 6824 Lexington Ave 


Hollywood, California 
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ew Records Promised By 1952 
West Coast Electronics Show 


SCENT of the Pacific Coast into the up- 
per firmament of the electronics man- 
facturing industry will receive full 

verification with the opening of the annual 
Western Electronic Show and Convention 
on August 27. Conducted as a joint activity 
by the West Coast Electronic Manufac- 
turers’ Association and the ILR.E., the 
event alternates yearly between Northern 
and Southern California. The 1952 WES- 
CON will be a three-day affair held in the 
Long Beach Municipal Auditorium. 

Since its inception seven years ago the 
event has displayed great strides in stimu- 
lation of both technical and commercial in- 
terest—today it ranks among the country’s 
top three technical gatherings, the others 
being the national convention of the I.R.E. 
and The Audio Fair. Preliminary infor- 
mation indicates that the commercial ex- 


sembled in the West. So intense was the 
desire of manufacturers. to participate that 
a large number who applied for space could 
not be accommodated. 

In addition to the “business” aspect of 
the event, WESCON officials have ar- 
ranged a diversified social program, in- 
cluding many functions of particular in- 
trigue to feminine visitors. Unique among 
the latter is a “Get-Acquainted Tea” sched- 
uled for the opening day, during which 
hostesses will greet the ladies and perform 
introductions. Other distaff attractions 
which should create more than casual in- 
terest are the Fashion Show Luncheon and 
the Movie Studio Tour on August 28th and 
29th respectively. 

The one formal social event during the 
1952 WESCON will be a luncheon held in 
the Marine Room of the Wilton Hotel. 


year. Presentation will be made by Donald 
E. Sinclair, nationel I.R.E. president. The 
formal lunch will also be the scene of the 
keynote address to be delivered by a promi- 
nent industry leader. 

Officers of the WESCON, 
WCEMA and LR._E., are: 
ner, Packard-Bell Co., 
ard G. Grove, West Coast Electronics Co., 
Los Angeles; Leon B. Ungar, Ungar Elec- 
tric Tools, Inc., Los Angeles; Richard A. 
Huggins, Huggins Laboratories, Inc., 
Menlo Park, Calif.; W. D. Hershberger, 
University of California, Los Angeles; Jo- 
seph H. Landells, Westinghouse Electric 
Corp., San Francisco; Noel E. Porter 
Hewlett-Packard Co., Palo Alto, Calif.; 
Leonard J. Black, Berkeley, Calif. Business 
agar of the show, as in previous years, 

s Heckert Parker. 


1, representing 
Richard G. Leit- 
Los Angeles; How- 


hibits this year will number more than 200. 
More than 100 engineering papers will be 
presented during 27 technical sessions, 
some of which are devoted to high-quality 
audio 

Presented at the show will be the larg- 
est display of electronic equipment ever as- 


Scheduled for noon on Friday, August 29, 
this will be the occasion for presentation 
of the Pacific Region I.R.E. award to that 
member of the 7th Region adjudged by a 
committee to have contributed most to 
electronics in the West during the past 


Sponsoring organizations and members 
of the various committees have labored long 
and diligently to make the 1952 WESCON 
a memorable and profitable event. Their 
only reward will be your attendance—if 
you can make it, BE THERE! 
oe 
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Floor plan of the Municipal Auditorium, Long Beach, California, scene of the 1952 Western Electronic Show and Saesation, August 27-28-29. 
AE’s booth is located just inside the hall at the left of the entrance from the foyer—Booth | 
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McINTOSH 
Model C104 


PHONO PREAMPLIFIER 
and EQUALIZER 


An extremely flexible unit designed for the most discriminating 
and acute listener. Provided with five inputs and selector switch, 
it accommodates crystal pickup, FM-AM tuner, low level micro- 
phone, as well as high level and low level magnetic pickups. A 
3-position switch selects the correct compensation to match the 
three recording characteristics most often used. In addition, the 
C104 features treble and bass boost and attenuation, each with 
separate controis. Connectors are furnished for obtaining power 
from the main amplifier. A master power switch and volume 
control completes the attractive brown hammertone panel. Sup- 
plied complete with tubes and connectors. 

In Mahogany-finish Cabinet .........-...0-.ceceeresenenseecees $57.50 
less Cabinet ................. cue 49.50 


eR Oo gyi eers 


"WILLIAMSON HR-15 
AMPLIFIER KIT a 


The famous, original 
Williamson HR-15 

. still acclaimed 
the leader... in kit 
form, with the orig- 
inal Partridge ovt- 
put Transformer. . 
Assemble this kit, and in 3 hours or less, enjoy the finest sound 
you ever heard. Operates from a tuner, phono-preamp, crystal 
pick-up, or other signal source. Absolute gain is 70.8 db with 
20 db of feedback. Frequency response: + .5 db, from 10 
to 100,000 cps. Output impedances to match all speakers from 
1.7 to 109 ohms. Kit is complete with 5 tubes (1-5V4, 2-6SN7, and 
2-5881 (or 807 if requested), 2-Punched Chassis, 2-Resistor 
Mounting Strips, Sockets, Partridge WWFB Output Transformer, 
Assembly Instructions, and All Other Necessary Parts for Amplifier 
and Power Supply. $76.50 
HR-15, as above, but with Partridge CFB Output 
Transformer (Hermetically Sealed) $90.00 
PARTRIDGE OUTPUT TRANSFORMERS — Available 
Separately. WWEB. $26.00 CFB. $40.00 
HR-15T WILLIAMSON Kit—Furnished os above, with 
TRIAD Transformers and Chokes $69.50 

NOTE: HR-15 and HR-15T Kits may be had with 
British KT-66 Output tubes for $3.00 additional. 


THE NEW R-J 
SPEAKER ENCLOSURE 


The Sensational ‘Hit' of the 
New York and Chicago Audio Fairs 
Designed for use with ANY 12 or 15 inch 
speaker, this new sensation in high- 
fidelity has no counterpart in anything 
available today. The R-J is a new concept. 
Large enough only to accommodate the speoker, it reproduces 
tones to the lowest limits of audibility, cleanly and without hang- 
over. The R-J is the amazing solution to the problem of space 
versus quolity. Now Available for immedicte Delivery. 
Specify for 12 or 15 inch speaker. 


Model FM (Mahogany) $49.95 
Model FB (Blonde) , 54.50 


You can Hear Them All 


and Choose the Finest 


HARVEY SALUTES... 
The Western Electronic Show & Convention 


This is one of the few occasions we have to address our many 
friends on the West Coast. Naturally, we are groteful for the 
many opportunities given us throughout the year to serve you 
in connection with your Audio and general electronic require- 
ments. We wish, of course, it were possible for you to avail 
yourselves of all our facilities. It would be wonderfui if we could 
install a direct TV line to the show so that you could actually 
see and hear our famous AUDIOtorium. The HARVEY AUDIO- 
torium has become the talk-of-the-town...lt is a congenial 
meeting place for Hi Fi enthusiasts ...a place to see and hear 
the widest selection of Audio equipment in any number of 
combinations. 

Some day you will visit our town, and when you do, pul Harvey 
on your itinerary. We shall be delighted to meet you and 
chat about Audio. 


ELECTRO-VOICE “Baronet” 


FOLDED HORN CORNER ENCLOSURE 
FOR 8 INCH SPEAKERS 


Licensed under Klipsch patents, the “Baronet” 
will reproduce frequencies os low as 35 
cycles. Although designed originally for the 
EV SP8-B speoker, it will enhance the per- 
formance of any good quolity 8 inch driver. High frequencies 
ore direct-radioted. Enclosure measures 23%,” high x 144%” 
wide x 10%” deep at the top and 14” deep at the bottom. 
Solidly built and handsomely finished. Weight is 15 pounds. 
Mahogany $34.98 
Blonde saasibanadadsontiit . 37.34 


Everybody is Talking About... 
“The Saturday Review Home Book 
of Recorded Music” 


by Edward Tatnall Canby 
Cc. G. Burke Irving Kolodin 
312 pages jammed full of information. 
$4.50 per copy 


PICKERING 
Model 410 

Sve INPUT 
SYSTEM 


A versatile, self-contained, self-powered, and complete pre- 
omplifier-control unit with three input channels and selector 
switch for phono, TV, and FM-AM turer. A 3-position equalizing 
selector permits matching to the characteristics of most re- 
cordings. Separate step type controls provide bass boost as well 
os treble boost and attenuation. Phono input channel will 
accommodate any modern magnetic cartridge. Three AC outlets 
on chassis permit main amplifier and other units to be controlled 
by moster ‘on-off’ switch on Model 410. Cathode follower 
circuit allows long transmission line without high frequency 
loss. Supplied complete with tubes: 1-6AU6, 3-6AB4, 1-6X4 
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UDIO is a quickly growing field, in spite 
of the poor business that has plagued 
it, along with plenty of others, these 
last months. Changes come fast; trends are 
important. Today’s eccentricity, in some 
manufacturer's line or store’s sales effort, 
is tomorrow's boom—perhaps. It is in the 
nature of most of us to pooh-pooh these 
novel efforts, until success shuts us up; 
very few novelties establish themselves 
without running a heavy fire of quite sin- 
cere doubt or scorn from all sides. The ar- 
guments always prove that the new thing 
is quite impractical, won’t work, won't sell, 
not of interest, can’t be built, doesn’t do 
what it says it will, etc. ete 
The trouble is that they’re usually right 
Most new ideas are punk and deserve ex 
tinction. But all new ideas get the Treat- 
ment when they’re small and unimposing 
That’s why we launch new things with Big 
Publicity if we can, with cocktail parties at 
the Waldorf or the Conrad Hilton, full 
page ads, impressive press releases, etc. 
Then the thing won't look small and people 
will sit up and take notice 
Nevertheless, the Treatment will be ap- 
plied. Big Publicity merely cuts down its 
impact a bit. The thing probably won't 
work, people say. It doesn’t look too hot. 
It won't sell. And by the law of averages 
it won't. Quite right 
And yet—look at the changes in audio 
over a year or so. Some of those new ideas, 
new gadgets, new ways of doing things, 
obviously do work. They survive the Treat- 
ment. The chorus of negatives dies gently 
away. Nobody takes anything back. People 
merely jump adroitly and silently on the 
bandwagon. Sharp and violent tussles go 
on, but not out in the open. People are 
bruised and shocked and pushed aside be- 
fore they know what’s happened. All is 
sweetness and light on the outside 
suddenly where there was one small voice, 
there are a dozen smiling competitors (the 
winners), all acting as though there was 
nothing new under the sun; nothing has 
changed. Business strictly as usual 
That's the way new things get started 
We do our best to make every new idea 
look like an old one. 
Luckily, this column can afford to stick 
its long, familiar neck out and ignore this 
fine system in favor of a bit of risky proph- 
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EDWARD TATNALL CANBY* 
Hi-Fi for Aunt Minnie 


ecy. What are some of the items now in 
th 1]. H teg ‘ } , ] 

the small-voice category ‘ ild 
ceivably be tomorrow's ff ?”” 


Non-Separate Separate-Unit System 


I'd say an item to look at right now is 
that utter paradox and contradiction, the 
non-separate separate-unit systen The 
complete, ready-made, r y-to-play phono 
graph or home musi ystem, one-piece, 
but assembled at the manufacturing level 
from standard-make nents 
It looks like an old fashioned 
model, in modern costum 
at all, to the custom 
it and so can three-year-old sister 
} You don’t have to assemble it, there 
aren't any bare wires, and you won't get 
shocks. No worries about impedances, in- 
puts, and outputs. Not a trace solder, no 
holes to be cut, no screws to be screwed. 
Not even a plug to be plugged. Just one, 
into the 117-volt a.c. socket. Hi-fi for Aunt 
Minnie 
And yet, inside, it is a system. It has all, 
or almost, every advantage of the now fa- 
miliar separate-unit hi-fi alled). 
Good quality at low cost, net prices. Flex- 
ibility, adaptability. Separate pa 
rately replaceable; and therefore low ob- 
solescence, maximum ease of access for re- 
pair. Above all, sound quality that beats the 
usual commercial home machine, as “hi-fi” 
equipment has been doing right along since 
the war 
No, 1 wouldn't have 
Me, I'm a hi-fi man 
my stuff really separate 
and I enjoy hooking thir 
solder, if necessary. I d 
loudspeaker in the same plac 
player 


across the room 


“console” 
t “sus 


n’ta 
Aunt Minnic 


yutfit (so 


units, sey 


f these myself. 
and I want 
bare wires 
I can stand 
having my 

as my record 

I want my speaker away from me, 

I like to look at my am 

plifier and wouldn't put it in a f box 

for love or money. Same record 
player. The separate-unit n is the 
thing for me and for many a reader of 
this magazine, from professional to ama- 
teur. That is the present feature attraction 
of the audio business. Here is where the 
expansion has occurred, he is where the 
money has been made 

But it’s not a new idea any 
it one that pleases everybody 


tancy 


Nor is 


a few 


hundreds of thousands, audio’s present cus 
tomers. Millions perhaps. There are still 
other people 

Look at the trend in the past, as audio 
has gone through its phenomenal expan- 
sion. Audio or “hi-fi” (we have still to 
find an official front-office name for it) be 
gan more or less with the engineer and 
the advanced hobbyist; it came out of P.A 
thrived on the wholesale radio store, hasn't 
yet broken its ties with the professional 
world, nor with the gadgeteer. It isn’t yet 
a retail business. It’s still a parts business. 
(In a very strict sense, since there is an ex 
cise tax on “wholes.”) . 

3ut the trend has been, as all can see, in 
a large circle. At first a sort of unvoiced 
protest to the commercial phonograph, “hi 
fi’ began at the opposite extreme. It has 
been coming back. And as it has more 
closely approached the commercial machine 
its market has expanded. Certain vital «teps 
along the way mark that progress 

Pre-wiring, the fitting of plugs and sock- 
ets so that separate units could be “assem- 
bled” at home without so much as a sol 
dering iron; that was a big step in widening 
the appeal of the system 

After pre-wiring (recommended in this 
column in audio’s Stone Age, about 1947), 
came a significant step, the “package.” 
Pre-wired, pre-chosen groups of units sold 
as a system, with or without fancy title 
True, the package was and still is ex- 
tremely flexible; you can more or less make 
own substitutions to taste. But the 
was different. “They”—the separate 
units—were beginning once more to revert 
to “it’—the system, the thing-as-a-whole 
True again, the need was merely practical ; 
people who didn’t know how to choose had 
to be given a helping hand. But the im- 
portance was still that here was an expan- 
sion into wider fields, where people really 
didn’t gadgets, separate units, com 
ponents; they wanted an “it.” A machine. 

And what next? Bring in the timid souls 
who buy a package, a pre-chosen system, 
and before you know it you'll have more 
customers, who want more. Not only pre- 
chosen, pre-wired components, but a box 
to put them in—and, as quick as a double- 
take, a box with them already inside, in- 
stalled. Ready to play 

No matter that a pre-assembled machine 
is expensive to ship, the assembling clumsy 


your 
idea 


want 


[Continued on page 32] 
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. . In music, listening quality is every- 
thing. My AUDAX CHROMATIC has it 
to a degree that I never thought possible. 
Using it with the new AUDAX arm, I am 
now able, for the first time, to test-play a 
soft master-disk without damaging the 
groove-walls. I am thrilled with its per- 
formance. . . .” So says 

Dave Sarser, the violinist (Toscanini’s NBC 

Symphony) of “Musician's Amplifier” fame. 
AUDAX Compass-Pivoted arms (3 mod- 
els) are unquestionably the simplest and 
most efficient yet devised. 


Only 3 parts: no restraint to stylus travel ; 
frontal oscillation nil; no springs; 


tigue ; 


no fa- 
maintains original point-pressure 
permanently, regardless of climatic changes. 
AUDAX pickups also available for record 
changers. New AUDAX literature describes 
the now world-famous CHROMATIC Dia- 
mond POLYPHASE—-send for it. Be sure 
to ask for a copy of ELECTRONIC 
PHONO FACTS at your 


distributor's 


AUDAK COMPANY 


500 Fifth Avenue 


New York 36 


Creators of Fine Electro-Acoustical apparatus for over 25 years 





w 2 Shadead by Which Others y * Judged and Valued. 











ae 
Km | Torx 


OPERATES || RECORDERS 


The COMPLETE DEPEND- 
ABILITY of Ampex is repay- 
ing many a radio broadcasting 
station with real dollar sav- 
ings! Such savings result from 
greatly reduced maintenance, 
elimination of mechanical 
breakdowns, and negligible 
out-of-service periods. Ask for 
an Ampex demonstration in 
your studio... 


— Completely Reliable 
= on TIME SAVING, MONEY SAVING 
REMOTE CONTROL 
| 





AMPEX ELECTRIC CORPORATION 
Redwood City ° California 





RECORD REVUE 


| from page 30) 


and slow and a job that no sales store 
wants. No matter that a one-piece machine 
is less flexible and less of a value than a 
freely adaptable system, to be disp sed as 
one wishes, in the home living room. There 
s a large slice of our population that is 
immovably anti-gadget. For these people, 
we invented the automobile starter, the 
push-button radio tuner, the pop-up toaster 
(which is no gadget but a basic necessity, 
human nature being given to toast-burn 
ing). These people will trade better value 
tor greater convenience, if they can’t get 
both in one. They’ll turn in the gadget that 
requires thinking on their part for the one 
that thinks for itself, if imperfectly. They'll 
swap the device that requires skill in the 
operating for the one which requires none 
though results are not guaranteed 

These people are now hearing about 
“hi-fi.” They want what it has, but they 
won't give what it takes—as of now. No 
wires, no packages, no components. Just a 
machine. They'll take the knobs and 
switches, as long as they don't have to use 
them too often. As long as the thing will 
play reasonably well no matter where they 
set the controls. Don't make them too ef- 
fective. They'll like everything they get 
if it’s effortless, mentally and physically. 

If you'll think for a brief second of the 
old-fashioned, tried-and-true home radio- 
phonograph in all its glory, you'll see a 
commercially sound answer to this need 
that has sold machines for a quarter cet 
tury. It'll sell more, too 


Hitting the Home Market 


The “hi-fi” audio business is up against 
a real paradox, then, in that it is making 
ready to gobble up its old enemy—if it can 

and absorb that enemy's huge following 
Audio is going to hit the home phonograph 


market head-on. If it has its way, it will 
necessarily gobble up the enemy’s tactics 
too. The larger public will have its cake 
and it—or else 

How? The product that will sell to this 
larger audience for music and yet will 
maintain the basic advantages of the pres 
ent hi-fi movement will have to be a com- 
promise—but it can be a clever one. The 
assembling will be done at manufacturer’s 
level, from separate-unit components on 
special bulk order. Quite a standard busi- 
ness procedure. To cut more essential eco- 
nomic corners, the machines will have to 
sell on a fairly large scale, at the “net” 
level or less, one step above the assembler ; 
that means, if not a parts dealer or mail 
order house, then a chain of department 
stores, a large-scale “discount” record 
dealer, etc. If the intervening jobber is in- 
cluded in, the price will go up to something 
a bit above net for the parts—but still a 
bargain for the buyer 

Of course flexibility will be lost. The 
components will be fixed, with only a few 
models, standardized. Of course quality will 
not be that of some of the better-known 
names at their best. It will be sub-nor- 
mal from the hi-fi enthusiast’s viewpoint. 
fut it will far surpass the quality of 
equivalent commercial one-piece machines 
That’s what matters 

Separate-unit? Definitely. We can as 
sume that the coming one-piece machines 
will in every case be made up of the kind 
of flexible units that are now on the mar 
ket, perhaps somewhat modified for the 
special job but essentially in the usual audio 
forms. At first, anyhow. This is a step in 


AUDIO ENGINEERING @ AUGUST, 1952 





audio expansion, not to replace but to com 
plement the present set-up 

What will happen after that—when the 
home phonograph and the hi-fi home pho- 
nograph get to be so much alike we can’t 
tell them apart? Perhaps then the circle 
will be complete. But that, my friends, is 


a long way off. 
*esett * 


If you'd like to take a look at the proto- 
type (and inspiration for this article) you'll 
find it already on sale, at Sam Goody’s, 
the New York record dealer, and perhaps 
elsewhere by the time this is out. It isn’t 
the machine you or I might buy. It’s just 
a phonograph, an old-fashioned “it” like 
any home machine. But its insides are 
straight out of audio, via the most familiar 
parentage—Webcor, GE, Grommes, Cabin- 
art, Jensen. Sounds that way, too 


AN AUGUST CONCERT 


Charles Munch conducts French Music. 
(Ravel: Rapsodie Espagnole; La Valse 
St. Saens: La Princesse Jaune. Berlioz: Ov. 
to Beatrice and Benedict. Lalo: Ov. to Le 
Roi d’Ys.) Boston Symphony, Munch 
RCA Victor LM 1700 
This excellent French pot-pourri puts the Bos 
ton Symphony at the forefront of recording, ix 
spite of a few flaws. The playing has a lightness 
and flexibility that is new for Boston, after many 
a year of the somewhat heavy Koussevitsky touch; 
transparent, imaginative, delicate performance of 
music that often gets stodgy, overdone war-horse 
treatment. Only ‘“‘La Valse” suffers—it is ex 
tremely fast and the climaxes are raucous. (Pe 
haps because it is squeezed on a side with the 
complete “‘Rapsodie’’). Technically the recording 
is marvelous, except again for “La Valse,” where 
percussion has a false thump, climaxes are not 
steady and clear. (Side 1 on my copy has cutting 
stylus trouble—a constant whispering in back 
ground. May have been re-cut since.) 


Bruckner, Symphony #6. Linz Bruckner 
Symphony Orch., L. G. Jochum 
Urania URLP 7041 
One more definitive recording of the confused 
and mucl -tampered-with Bruckner symphonies— 
this is probably the first hearing for most Ameri- 
ans of the original score. Long-winded, but more? 
fluent, considerably less weighty in style than the 
familiar 5th symphony and others seautifully 
carried forward in a sensitive, lightly paced per 
formance by the expert Jochum. On LP this 
lengthy music is easy to take—just sit back 
let it play. No hard-backed concert seats, no 
coughs to choke back, no cigarettes to miss! The 
recording is well miked, lovely in the 
oarse and tending to break up in the 
sages. Radio lines again 


and 


soft parts, 
loud pas 


Organ Music of Bach. (Passacaglia and 
Fugue in C minor; 4 Chorale Preludes.) 
Catharine Crozier, organ. Kendall LP 2551 
Julius Reubke, Organ Sonata on the 94th 
Psalm. Catharine Crozier. Kendall LP 2552 


An extraordinarily forceful and versatile woman 
organist here plays extremes in music outstand 
ngly well. Her Bach has that deliberate sense for 
harmony and phrase that Schweitzer has, but the 
nervous intensity of Biggs; excellent playing on 
an eclectic organ with useful Bach-period stops 
Though she’s not a Bach specialist, the sense of 
the music is decidedly there 

Julius Reubke died in 1858, age 24—his only 
work of importance was this tremendous Romantic 
sonata, which hurls great masses of organ sound, 
climax after climax, in a style that for the 1950’s 
was remarkably futuristic—César Franck’s late 
work is anticipated, not to mention Strauss 
Reubke was a pupil of Liszt and it is Liszt's 
tremendous piano, reconstituted in organ terms, 
that we hear principally. A recording for the big 
gest speaker systems—this music cries for volume 
and for big spaces 


TINY-TRIM ana TERRIFIC 


ACTUAL 


me TURNERS 


Tins is the new Turner 80 — a crystal 
microphone so tiny it hides in the palm of 
your hand, yet so strikingly designed it is 
the very picture of scintillating symmetry. 
Weighs less than 5 ounces, yet its high out- 
put and unusually fine response character- 
istics make it a natural for announcing and 
mobile public address systems, for home re- 
cording, dictating machines, amateur com- 
munications, portable recorders and dozens 
of other applications. Finished in beautiful 
satin chrome. Level: Approximately 58 db 
below 1 volt/dyne/sq. cm. Response: 30 — 
7000 c.p.s. 7 foot attached single conductor 
shielded cable. 
List Price....-------$15.95 


The Model 80 is pictured 
with the C-2 desk stand— 
a good combination for 
paging, dictaphone, home 
recording, etc. 

C-2 stand. List Price $2.75 


Model 83 — Same tech- 
nical specifications as 
Model 80. Ideal for use 
wherever a hand micro- 
phone is required. 

List Price ....----$15.95 





Model 81 — smaller than 
Model 80. Same techni- 
cal specifications, but 
with a PC1M Amphenol 
connector attached. 

List Price 


Model 82-3H — Same 
technical specifications as 
Model 80. Furnished with 
famous Turner “Third 
Hand” and 20 foot at- 
tached single conductor 
shielded cable. 


List Price .....---$22.75 


THE TURNER COMPANY 929 170 st., nN. £. Coder Ropids, lowe 


IN CANADA: 


Conedion Marconi Co., Ltd. Toronto, Ont., and Branches 


EXPORT: 


Ad. Aurieme, Inc. 89 Brood Street, New York 4 


Crystals licensed under patents of the Brush Development Company 
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the AUDIO "BUGS" know best / 


i 


they’re using f 


Audio Amplifier with''Presence” 
Described in Radio News, Nov 
1951. Heart of the amplifier is the 
CHICAGO full-frequency BO-6 
ovtput unit, with other ‘Sealed 
in-Steel'' transformers incorporated 
in the seporate power supply 
chassis for top audio results 


An Unusual P.A. Amplifier 

An unusually compact 20-watt 
P_A. amplifier of exceptional 
audio fidelity. CHICAGO full- 
frequency range transformers are 
used exclusively for exceptional 
audio quality coupled with small 
size and light weight 


for quality 


Audio Modulator 

Described in Radio News, June 
1951. An efficient audio testing 
instrument suitable for precise lab 
analysis or for subjective quality 
tests. CHICAGO “'Sealed-in- 
teel’’ input, output and power 
transformers are incorporated 


Wherever audio quality is a “must’’—the experts specify and use 
CHICAGO “Sealed-in-Steel”’ Transformers 


oe8 


In 


RESPONSE 





1 TRANSFORMER N 


talk about full frequency— 


CHICAGO Output Transformers 
\ really deliver for you... 


2 db 30-20,000 CPS 


i] 
onenuentt weces 


10M ‘5M 20" 





No. BO-6 


For use in high fidelity amplifiers 
Couples push-pull 6L6's (7500 
ohms, C to 6 8 of 16/20-ohm 
voice coil Center-tapped tertiary 
winding provides 15% inverse 
feed-back to reduce harmonic dis- 
tortion to a minimum. In drawn 
steel case, 4%" x 3%’ x 3" 
with mounting studs and conven 
tent pin-type terminals 


No. BO-7 


For matching 600 or 150-ohm line 
to a 6/8 of 16/20-ohm voice coil 
Frequency response within plus or 
minus 1 db. at full rated output 
maximum power level, 30 watts 
Mounted in compound-filled 
drawn steel case, 4%" x 3%" x 

Mounting state and pin 
type terminals same as No. BO-6 
illustrated above 


Free "New Equipment" Catalog 
Get the full details on cH1caGo’s New Equip 


ment Line 


transformers 


including ‘‘Sealed-in-Steel’’ 
designed for every modern 


audio application. Write for your Free copy 


of this important catalog today, 


or get it 


from your electronic parts distributor. 


There's a CHICAGO 
Transformer for Every 


Audio Application 


CHICAGO “‘Sealed-in-Steel”’ 
Transformers (the world’s 
toughest) are available in 3 
complete ranges for every 
type of audio requirement: 
Full Frequency, Public 
Address, and Communica- 
tions. Whatever the appli- 
cation, it’s wise to choose 
CHICAGO audio transform- 
ers for that extra margin of 
dependability under all 
operating conditions. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


3501 ADDISON STREET * CHICAGO 18, 


ILLINOIS 


Villa Lobos, Mass of Saint Sebastian. Chorus 
of Univ. of California at Berkeley, Janssen. 
Columbia ML 4516 


An interesting if eccentric 


work and a stunning 
f choral recording—130 voices, as close 
your hand and yet in a 


tries to be «¢ 


big, wide liveness 
lassical; its 

octaves throughout, 
would be thin 
limitations are clumsy and 


music three parts are 
tbled 


filling up what 
writing, and its fugal 
The best part 


r on rwise 


forced 
it, however, are sul and 


atmospheric, strong! 
suggesting the well kn 
number 5 
much Villa 


we sut 


Jachianas Brazileiras 


with its soprano and 
Lobos, 


nine celli. Like 


is a loose, improvisatory 


R. Strauss, Taillefer (1903); Divertimento 
after Couperin (1940). Radio Berlin Sym- 
phony, Rudolf Lami Choir, Rother. Cebotari, 
Ludwig, Hotter. Urania URLP 7042 
An ur ctedly interesting work, this Taillefe 
rded (far less t 1 
othe 


> with 


rk, between e great t 


ras—Salom came immediat 
» written f los, cl 
A, 18 too quent per 
iom heard ’s about the 


forman 
Battle of Hast 


Germ 
rate a group 
Couperin 


hr 
c ess 


night expect 
tedly lyric 
} 


ransparent, light-f 


hestra glowing with right, 


Copland: Children’s Suite from ‘The Red 
Pony”. V. Thomson: Acadian Songs and 
Dances (‘‘Louisiana Story’). Little Orch 
Society, Thomas Scherman. Decca DL 9616 
Copland: Our Town. Thomson: The Plow 
that Broke the Plains. Little Orch. Society, 
Thomas capensis Decca DL 7527 11") 
r 1ite form by the tw 


ymson and 
little or 


rgil 
enterpr £ 

ught novelties 
mecert to 


have the 


its subscriptior 
saucy, 
boy, a bit jazzy 
nt never elegant—Amer 
» need for combining “‘classica 
and these 


are s 
seless surfaces. Pla 
of ensemble 


tt 


Florida Bird Songs. Recorded 
habitat. Lab. of Ornithology, Cornell 
Comstock Press, 124 Roberts PI 
N. Y.) 
A brief 


in natural 
Univ 
Ithaca 
inch 78 
of ( 


successor—10 
yrnell Bird 

ssued a 
mostly 

w, presse ‘ inylite and noiseless 


, done a parabolic refle 
short excert 
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WILLIAMSON 


from page 19 


citors and a symmetrical circuit layout 

which is most important in this part of 

the circuit because this is one of the lim- 

iting points in the high-frequency end 
of the spectrum 

At this point, the amplifier, even with- 

out feedback, “listened” good and would 

appear to satisfy even the most discrimi- 

nating user. In order to find out what 

was available, a series of characteristics 

were measured. The frequency response, 

gain, noise level, mid-range output im- 

pedance and power characteristics were 

measured. 

With something already good to work 

1 an available 20 db of gain to 

the feedback loop was closed 

idy-state measurements were 

1 it looked as though the arith- 

right. It being early in the 

id we being anxious to test 

ng quality of this new unit, the 





INTERM 


PERCENT 


waTTs 











Fig. 4. intermodulation distortion curves, with 
and without feedback, taken with three sets 
of tubes in each condition 


system was set up and a test tape of 
known excellence fed into the system. 
And was it terrible! 

Additional tests were now made. The 
feedback loop was opened, and a square- 
wave generator was fed into the ampli- 
fier. The transient performance looked 
good under this condition of operation. 
The feedback loop was closed, the circuit 
again checked and curves and bumps 
appeared where and when they shouldn't. 
The input cathode resistor was a %-watt 
carbon unit as was the feedback resistor 

-so remembering a bit about voltage 
coefficients of composition resistors 2 
watt carbon units were substituted for 
the '%-watt units and an immediate im- 
provement was noted rh transient per- 
formance, however, did not completely 
clean up until these two resistors were 
replaced by non-inductive 1l-watt wire- 
wound units. The performance of the 
amplifier was now remeasured and is 
compared—with and without feedback— 
in Figs. 2, 3, and 4 


HEAR TY. 28. BASS 
500 CYCLE X-0 POINT $244". 


Altec High Fidelity Speakers! 
Smooth Response to 28 Cycles! 
500 Cycle Crossover Point! 
Calif. Sound Toroid Crossover! 
Altec 730A Hi-Freq. Driver! 
Altec 803B L.F. Driver! 
Calif. Sound L.F. Horn! 
Needs No Corner for Full Bass! 
Fits into Small Rooms Easily! 
Adjustable Hi-Freq. Balance! 
34” Hx 30” Wx 24” D 
L.F. HORN $68.50 Unfinished. 
MAHOGANY OR BLONDE 
$45.00 Add. 
F.O.B. Factory, Los Angeles. 


500 CYCLE TOROID X-0 


* Latest Design Using Toroid Chokes 

* Full Y2 Section — 40 Watt Cont. Power 

* .4 DB Insertion Loss — Compact one D %5 
* Crossover Point Down Only : 75 DB 

* Hi-Freq. Attn. Available — .1% Distortion 


This Network is guaranteed the equal or better of any 500 
Cycle network commercially available at any price. Dimen- 
sions: 5x 4x 2% 


500 Cy. Hi-Freq. Horn 


W. E. Exponential Sectoral Horn Designed 

to be used with Altec, E-V, Lansing, 

Stephens or any quality high frequency 

driver utilizing flange-type mounting 

and with response down to 500 

5s cycles. Freq. range up to 15,000 c.p.s. Hor. Coverage 80° Vert. angle 

36°° 40° 19” long 23 21/32” wide, 6%” high IDEAL FOR USE WITH KLIPSCH 
NET 


OR SIMILAR L. F. HORNS OR CABINETS—state driver used when ordering 


a ea a 


This New Altec-Lansing Hi-Freq. Driver is far and away 
the best thing we have heard at anywhere near this 
price. Has a very smooth response within its frequency 
range out to 8000 cycles. Will satisfy the requirements 
of 90% of ali listeners. Guaranteed to handle 40 
Watts continuous power or 80 Watt peaks. Used in the 
above system by many critical music $ 50 
lovers. Specify Altec 730A. ? 


NET 


WRITE FOR DESCRIPTIVE LITERATURE ON ABOVE 


WEST COAST HIGH FIDELITY CENTER 


HOLLYWOOD ELECTRONICS 


” AUDIO mit 
7462 MELROSE AVENUE @ HOLLYWOOD CALIFORNIA 


All Nationally Advertised High Fidelity Components 


ng and Comparison Rooms Liberal Terms Quality 
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W ith the final version of the improved 
ind up-to-date Williamson unit con- 
nected into the complete system, it ap- 
pears as though this new amplifier may 
become more than the “interim” ampli- 
fier that it started out to be. 

\t this point attention is invited to 
Fig. 4 which presents the IM tests on 
the circuits both before and after closing 
of the feedback loop. In each case a fam- 
ly of curves has been presented. These 
families of curves represent measure- 
ments made with eight 807’s, four of 
which were new, two of which had over 
1000 hours of operation, and two of 
which had over 3000 hours of operation 
n a voltage regulator. The best curves 
in each case resulted from optimum tube 
selection, the poorest curves were made 


EXCLUSIVE! Detachable 


Remote Preamplifier 


Here's unlimited flexibility for custom in- 
stallations! Preamplifier is detachable; has 
universal mounting features permitting 
positioning to meet mechanical require- 
ments of any installation. Mounts horizon- 
tally, vertically, inverted, etc. Compact; 
only 2% x 2% x 11". 


1DB, 40 TO 20,000 cPs 


25 Watts Output 5% harmonic distortion 
20 Watts Output .++++2% harmonic distortion 
15 Watts Output.........1% harmonic distortion 


(Measured at 100, 400 and 5000 CPS) 


with the poorest combination of tubes. 

fests with various combinations of 
12AY7’s and 5687’s indicated that the 
IM was negligibly influenced by these 
stages but rather was almost entirely 
determined by the characteristics of the 
particular type 807 tubes used in the 
output stage 

Past experience has indicated that all 
too often the proud parent of a circuit 
presents the brain child in Sunday-go-to- 
meeting clothes rather than in the day- 
to-day attire and environment of run-of- 
the-mill tubes which are generally the 
only ones normally available to the aver- 
age experimenter or the unsuspecting 
public. In this instance it is believed that 
a representative and fair evaluation of 
the circuit has been made 


High-Fidelity 
1825 
Phonograph 
Amplifier 





5-Position Frequency Cut-off 
(Noise and Scratch Suppression 
12 db per octave) 


Boost Type Tone Controls 
Dual Volume Controls 
Dual Input Selector 
Plug-In Equalizer 











Percentage Intermodulation Distortion taken 
at 60 and 7,000 cycles with 4 to 1 ratio: 
2 Watts—.54% (home level); 10 Woatts— 
2%; 15 Watts—3.2%. 


The RAULAND Model 1825 High-Fidelity Phono Amplifier puts you on top in the 


custom-installation market. Outstanding in its mechanical advantages 


its performance 


amazing in 


there’s nothing on the market comparable for features and value. 
Available for immediate delivery from stock. 


Get the full details today! 


See your RAULAND-BORG Distributor for full information on the RAULAND 1825 
High-Fidelity Phono Amplifier. Compare its features and price! Get your profitable 
share of the big market for quality custom installations with this fast-selling amplifier. 
It's tops for the advanced features and value custom-builders appreciate and want. 


SOUND 
EQUIPMENT 


INTER- 
COMMUNICATION 


RAULAND-BORG CORPORATION + 3523-4 Addison St., Chicago 18, tL. 


Construction 

Care was taken in construction to 
avoid circulating ground currents and 
accordingly, an electrical connection is 
made to the chassis at only the one point 
next to the input. Twisted and capaci- 
tively shielded filament leads and 
balanced and symmetrical physical and 
electrical layout as possible with this cir- 
cuit further simplifies wiring and assem- 
bly while keeping capacitances as they 
should be. 


as 


PARTS LIST 


.05 pf, 600-v. paper, 
matched + 44% 

0.25 uf, 600-v. paper, 
matched + 4% 

40-40/450-v. electrolytic 

8 uf, 600-v. oil filled 

1.0 uf, 400-v. paper 

0.1 uf, 600-v. paper 

1 wf, 600-v. mica 

2-H, 120-ma filter ch 

ma meter, 

sistance 

0.1 meg audio taper pot 

330 ohms, watt, wire- 
wound, non-inductive 

47,000 ohms, 1 watt, wire- 
wound, non-inductive 

20,000 ohms, 1-watt, wire- 
wound, non-inductive 
matched + 4% 

0.47 meg, -watt, 
matched + 4% 

1200 ohms, 1-watt 
position 

50,000 ohms, 10-watt 

wirewound, matched 

+%4% 

0.1 meg, %4-watt, compo 
sition, matched 1% 

100 ohms, 2-watt pot 
wirewound, linear 

100 ohms, 1-watt, compo- 
sition 

1000 ohms, 
position 

250 ohms, 10-watt, wire 
wound 

1.05 ohms, wirewound 
shunt for meter 

0.1 meg, 1-watt, composi 
tion 

22,000 ohms, 1-watt, com 
position 

430 ohms, 1-watt, compo 
sition 

18,000 ohms, 
composition 

5000 ohms, 1-watt, wir¢ 
wound, non-inductive 

Output transformer, 10,- 
000 ohms plate-to-plat« 
4-8-16 ohm ondary 
Peerless S-265Q (Simi- 
lar transformers of 
other makes are: Acro 
—TO-290; Triad 
HSM-89 or S-48A; 
UTC—LS-6L1 Suit 
able results should be 
obtained, although au- 
thor has not made 
measurements with 
these types.) 

Power transformer 
0-400 v. at 200 ma; 
at3a;63v.at6a 

Amperite thermal time 
delay switch 

12AY7 
7 (Tung-Sol) 


807 
5U4G (or 5V4G) 


Ke 


i 


100-ohm re- 


2-watt, com- 


14-watt 


sec 


40- 
5 v. 
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NEW LITERATURE 


e Cannon Blectric Company, P. 0. Box 75, 
Lincoln Heights Station, Los Angeles 31, 
Calif., will mail on request a newly re- 
vised 32-page Audio-Type Connector Bul- 
letin which covers all engeeer ing data 
on Type P, O, X, XK, XL, BRS, BG, and 
UA Cannon connectors. This is by far one 
of the finer examples of cataloging in the 
electronics industry Excellent illustra- 
tions, accurate mechanical drawings, and 
lucid descriptive material combine to 
answer every conceivable question of 
prospective buyers. There should be more 
industrial catalogs like this one. In writ- 
ing, address Advertising ppewertme nt and 
ask for Bulletin PO-4-19 


@ Ohmite Manufacturing Company, i576 | 
W. Flournoy St., Chicago 44, LiL, describes 
the complete line of Ohmite resistors, 
rheostats, tap switches, and chokes in a 
new Stock Catalog No. 24. A 20-page two- 
color publication, the catalog illustrates 
and provides complete data, including 
prices, on all items manufactured by 
Ohmite. Copy may be obtained by writing 
the company. 


@ Electro-Voice, Inc., b uchanan, Mich., is 
‘atalog 113 


now distributing ‘ o. » a con- 
densed listing of the F lectro-Voice line of Series E PRECIS b. wound RESISTORS 
microphones, phono cartridges, high-qual- Miniatur in R-93 types 
ity loudspeakers, TV boosters, and distri- 

bution systems for multiple TV installa- 

tions. Here at a glance is pertinent data 

which is entirely — ient for compara- 

tive analysis of all Electro-Voice products 

Copy will be mailed free on request 


—— Manufacturing Company, 64()1 


Lar? amie St., Chicago, Ill. is releasing . 
a new 20-page high-fidelity catalog to co- TRANSFORMERS 
incide with announcement of the new vailable 
Jensen Silver Anniversary line of speak- and Custom to — 


ers The booklet contains introductory 

material for music lovers and audio hob- eee 
byists, and includes special sections on Stee 
the selection of speakers, how to evaluate Se 
a speaker demonstration, choosing en- cued 
closures, and other worthwhile data for + 
the layman. This is one of the finest pub- 

lications of its kind. Available to distribu- ky 
tors upon request for Brochure 1020 


releasing a catalog sheet giving full in- 
formation on Prestole fasteners for spacer e 
assemblies. The bulletin includes applica- 
tion and engineering information which 


will be helpful in the selection of spacers pd , in the manufacture of high grade 
for most aur requirement. Ask , - 
5M 


a“ Precision | WAV. and EQUALIZERS 
Custom built y Specifications 
@ Prestole Corporation, Toledo, Ohio, is 


Hycor COMPANY, INC. specializes 
letin 215-4 components and arcessories involv- 
ing audio and cafvier network de- 
ay ty Sestgee, ine one cinta DP  eumnenen signs. This field requires specializa- 
‘a on St, é sburg, a., 18 publishin le . : 
a book titled “A-MP Quality Control,” a nil reneral purpose use tion since the problems encountered 
oa on hi Fe - =. wire Sacennn- “ often require unorthodox approaches 
on process specia nteres o en- | H i i 

gineers, designers, and manufacturers in =e : ie to their solution. Our Engineering 
= ee allied fields, the book - 77h ) : Joa} Department has acquired a wealth 
wi se alle o red est r /. ~ ° * 

ait ir heal 4 : of experience during the past years 
and our files contain thousands of 
designs. 


e Jensen Indust Inc., 329 S. Wood 

St., Chicz a 12, er gives full information 

on every known modern needle replace- Series 700 
ment in its new Catalog No. 52. Requiring j 

more than a year in preparation, the 16- Audio network Send for bulletins on our stock 
page brochure is cross-referenced accord- lines. Individual attention given to 
ing to phonograph manufacturer, cart- * ae « j j 

ridge manufacturer, and competitive : special requirements. Performance 
stylus sources. Copy may be obtained ** ifi 

from Jensen distributors or by writing a c to meet qqeeieton Gumns 
direct to the company 


@ Advance Electric and Relay Company, 

2435 N. Naomi St., Burbank, Calif. is now 

pr ig oo one of the finer catalogs to ea 
make its appearance in the industrial field 

in many moons. Included are electrical Pass-Band comb and Low Hum pickup 
and mechanical aracteristics of the 

company's extensive » of relays and 

associated equipment. Both striking in 

appearance and easy to read, the new Ad- 

vance catalog should be in the hands of 

everyone whose job calls for use of relays 


e@ Harvey Radio Gompens. 103 W. 43rd 

St.. New York 36, is issuing the 

season's first new Nigh fidelity catalog 

Completely unique in styling, the new 

Harvey catalog contains larger pictures 

than have ever been used in a book of 

this type before, and descriptive copy is 

slanted to reach non-technical rez ag 

Considerable care was taken, however, ‘ 

include sufficient data for technical ev co e 
ation of all equipment shown. Requests 11423 VANOWEN STREET, NORTH HOL' FORNIA SUnset 3-3860 


for free copy should specify Catalog No 
54 
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NEW PRODUCTS 


@ Distortionless Andio Oscillator. 
than one-thousandth of one per cent 
tortion at any frequency from 20 to 20,000 
principal feature of the new 
Model 10A audio oscillator recently intro- 
duced by Better Audio Co., 4638 10th Ave 
Los Angeles 43, Calif. (See page 13.) 
~ illy suited for waveform analysis 


ps is the 


distortion measurem 3, the oscilla 
iffords frequen amplitude sta- 
of a similar standard. Maxi- 
output is 0.25 att into 600 ohms, 
nore than 100 db of attenuation 
when needed 


Designed for 

amplifiers, 
equalizer-preamplifier 
1udio control facilities 
410 contains three input 
high-level signals fron 
tuner, and one for mag 
pickups. The pickup input has 
nat 1000 cps and 6-db-per-octave 


@ Audio Input Sy 

with high-quality basi 
pongneten 410 
ide complete 
omared the 


the low-frequer 

osition record comper 
etly n hes the characteristics 
popular recordings. Step 

one co | nit extreme flexi 
in ne ) vs and treble 
and harmonic 

established er 

for in profession 

outlets on the re 

controlled by the ON 
front panel, thus per- 

other system compon 

record player, et 

the 410 may 
any cabinet 
or easy 

technical specifica 
t € without charge by 
Picke r ‘ompany, Ir 
Lor Y 


, Oceanside 


@ All- Purpose Tool Kit. Servicemen 
experiment: ike will find the new 


spa 
tool kit that 
‘ in 50 individual too 
1 wide variety t 
nd deep-wall 


wrenches, together with interchangeable and take-up reel simultaneously through 
handles, the Tele-Tool kit fits easily into a rubber idler. The Tapak records con- 
most tube carriers. Manufactured by Tele- tinuously for 15 minutes on a 5-in. reel 
pocgee P roduc ts, Inc., 111 W. 42nd St., New of tape, runs 5 to 6 minutes per winding, 
York 36, N. Y. and may be rewound while running. Indi- 
eators warn when winding is necessary 
@ Program Line Equalizer. Broadcast sta- 
tions, as well as users of communications 
circuits in general, will welcome an- 
nouncement of the new Daven Type 286 
Program Line Equalizer. Designed to im- 
prove frequency re- 
sponse of program 
lines, the unit con- 
sists of a parallel 
network and cali- 
brated step-type 
ries control 
network is tuned 
the frequency 
equalization. The at- 
tenuator connected 
in series with the 
network controls the 
degree of equaliza- 
tion. Four points | 
equalisation, 
10, and 12.5 re 
readily available by 
selection of desig- 
nated terminals. In 
operation the Type 
simply con- 
across the program line, 
control adjusted to 
amount of equalization required 
data will be supplied without cost by 
Daven Company, Dept P., 191 Central 
Ave., Newark 4, J Drive mechanism is shiftable to fast re- 
verse without rethreading Microphone, 
headset, spare reel, and splicing tape fit 
arrying case. Amplifier is powered 
ndard flashlight cells and one 
battery, accessible thro ugh 
Built-in battery tester 
provided ‘Filament battery life 
hours; B battery life is 40 to 80 
Brochure available on reque st 
Equipment Specialties Corp., 
erty Ave., Richmond Hill 13, N 


@ Folded-Horn Corner Speaker Enclosure. 
The Super Horn is a new type baffle em- 
ploying a horn load on the back side of 
the speaker it encloses for improved low- 
frequency response, at the same time per- 
mitting unimpaired } A, radiation of the 
high frequencies. Described as a non-re- 
sonant cabinet, the enclosure employs a 
total fold of only 180 degrees, yet permits 
the advantages of horn loading in a cabi 
net of practical size dimensions of the 
15-in. model, for exam , are 17” deep at 
center, 2144" w ” high. Construc- 
tion of the § > ) includes a number 
of features on which patents are pending 
Stressed in the manufacturer's announce- 
ment are the enclosure’s 


e Wide mange 8-inch Speaker. Similar in 
appearance and construction to the well- 
known Diffusicor ®»-12, the new 
Diffusicone-8 is intended to fill the 
ability to im- for a low-priced extended-range 


University 
need 
speaker 
application, and 

reproducer in 


for general high-fidelity 
for use as a mid-range 
multiple-speaker systems Exceptionally 
shallow in depth, the speaker is well 
suited for flush mounting in walls or ceil- 
ings. Dual-concentric horn loading of the 
apex extends the high-frequency response 
beyond 13,000 cps, also affords uniform 


ove speaker effi 
given output 
quency, and give 
Technical brochure 
quest. The Gately 
tory, Box No. 2, Cli 


sion wide area +> iency is 

e “Walkie” Tape eg Complet ional 1igh. Descriptive folder will 
dependent of ax ne I > ms on request. U cEounee Loud- 
pestan ipe recorder per S ¢ sts ars, s 0s White 
r » in. /sec ecording spe Y 

porates fac ilities for turr 
ished program material ready @ Portable Power Amplifier. Designed a 
In addition to recording, it er » moni a companion unit to the Model PT- 
tors, plays back at he tapeMaster tape recorder, the new SA. 13 
equipped with a built-ir power amplifier combines in one assembly 

ique spring-powered ‘ c type speaker, a power 

tes clutches or bel fective baffle ogether 


Kensico Ave 
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the PT-125 and the SA-13 comprise a 


complete tape-recorder-and-playback as- - / 
sembly. Amplifier response is within 1 db J Vi r Ji 0 Se, yo ee 
from 30 to 15,000 cps. Peak output is 8 aa a O27 ¢c ¢ . 


watts. Hum level is below audibility at 


Bozak Two-Way Speaker System 
> B200X Dual Tweeters 


Completely free from the usual shrill tones of other high-fidelity 
r systems . . . the Bozak Tweeter gives you a thrilling new listening ex- 
perience! The perfect complement for the B-199 Woofer, it requires only a 4 
MFD series condenser for crossover. It has exceptionally smooth response, * 3 db 
2 to 20 KC, with slow roll off down 12 db at 20 KC. Can be equalized for uniform 
response to 20 KC. 
SPECIFICATIONS: Coverage 120° at 10 KC; 100° at 13 KC; crossover 2 KC; input 
6 watts; 8 ohm impedance; weight, 234 pounds $22.72 net 


B199 Woofer 


Here's a 12” Woofer that gives an exciting new orchestral 

fullness to the lower registers! This low frequency unit 

has a high-edge compliance damped cone . large 

displacement for minimum low frequency distortion . . . 

le Dimensions are exceptionally smooth response throughout its working range 

; h igh ‘omplete data is SPECIFICATIONS: Response 40-4500 cycles; resonance 40 

cluded in Bulletin Né 102, which nm cycles ~ 10% input 12 watts; 8 ohm impedance; weight, 
be obtained by writing to tape Master, Inc. , 8 pounds 


13 W. Hubbard St., Chi ago 10, Ill 

38.72 net 
@ High-Fidelity Amplifier. Needs of cus- Woofer & Dual Tweeters $ 
tom builders were given foremost consid- ° net 
eration in design of the new Craftsmen 
400 audio amplifier. Circuit features a di- 


rect-coupled split-load triode phase in- — e . e 
verter driving push-pull 6V6 power output " Pickering Audio Input 
System Model 410 


Designed to enhance your listening 

pleasure and satisfaction, the 410 

is a self-powered central control 

station for the home music system, with special em- 

phasis on record reproduction. It provides an accurately 

equalized pre-amplifier for all magnetic pickups, with a 3- 

position record compensator. Separate high and low frequency tone 

controls have 5 positions of bass boost, 4 positions of high frequency roll- 

off, and one position of high frequency boost. Flat response positions are clearly 
marked. Three switched inputs for Phono, TV and Radio. Completely shock mounted. 
SPECIFICATIONS: 3 AC outlets on back controlled by switch on front panel 
Tubes: 1-6AU6, 3-6AB4, 1-6X4. Size: 3” x 1312” x 634”. 117 volts 50-60 cycle AC 


- Weight: 5'2 pounds. 
tubes. Power output is 10 watts within s 2? $99.50 net 
+db from 15 to 20,000 cps. Harmoni \ 
distortion is less than t cent and . 
intermodulation is less than e per cent, 
both measured at full rated output. Noise B AM FMT 
level is — 30 vu. Overall dimensions of the ogen Qn uner 
400’s streamlined chassis are 14x 444 x 5% 
in. high. The Radio Craftsmen, Inc., 4401 Model #R604 


Ravenswood Ave., Chicago 40, I You're sure of a continuously excellent signal 

e First 8-mm Sound-On-Film Projector. with this all new superheterodyne AM-FM 

Bringing the advantages of magnetic re- tuner. Ten micro-volt input produces more 

cording to the 8-mm movie field for the than 20 db noise reduction on both AM and 

ae ann ogg a Soand Eight is FM. Automatic frequency control and sta- 
bilized oscillator prevent drift and eliminate 
warm-up period. Controlled power receptable built in for 
switching on remote units. Separate TV and Phono jacks 
SPECIFICATIONS: Frequency response: FM, 50-15000 cps ~ 1 db; frequency range 
FM, 88-108 MC, AM 530-1650 KC; Tubes: 1-6CB6, 1-6AB4, 2-6BA6, 2-6AU6, 1-6T8, 
1-6BE6, 1-6X4, 1-12AT7. Size: 10” x 112” x7”; weight: 14 pounds 


$97.35 net 














ACROSOUND Wiilliamson-type output transformer, 

20 watt, TO-300 ; .. $24.75 

CABINART 12” folded horn kit #61 . .. $19.95 Mchendahens 
WEATHERS one gram capacitance pick-up cartridge $37.50 (250, deposit) 
DUOTONE 14 power needle-checking microscope .. $ .50 


tls are provided, thus permitting. simul- ORTLANDT ST., NEW YORK 7, N.Y. 
taneous recording of narration and back- Ort - ° 
gr ysund music. Flutter is reduced to a Cc londt 7 0315 * 
m rec aro lg | * ae Ww ly e — 3 the —_ . The House Built On Service 
sta 1 1e film as yasses *s 
playback he a. Movie-Mite Corporation, Send for FREE 48 page Hi-Fi Catalog! 
1116 Truman Road, Kansas City 6, Mo 
[Continued on page 41] 
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TAPE RECORDER 


TH MAGNEMITE* 


NEW DRY BATTERIES 


Inexpensive flashlight-type cells that 
last 100 operating hours 


NEW SPRING MOTOR 


Governor-controlled constant speed 
motor runs 15 minutes per winding 


NEW PLAYBACK &. MONITORING 


Feeds directly into headphones or 
external amplifier and speaker 


NEW SENSITIVITY 


Crystal-clear recordings up to 100 
feet from the microphone 


Field recording is now as easy as studio 
recording, with the Magnemite* Portable 
There's a midget battery-powered 
spring-motor Magnemite* model for every 
recording need — 
effects 


series 


speech, music and sound 
Write today for descriptive litera- 
ture and direct factory prices 





1de Mark Req 
AMPLIFIER CORP. of AMERIC 


398 Broadway New York 13, N. Y. 


PRODUCTS ARE 
HANDLED BY 


KIERULFF & CO. 


LOS ANGELES 
820 W. Olympic Bivd. « Ri 7-0271 
+. 
BTL Ml icie) 
2426 Fourth Ave.* Woodcrest 6275 
* 
FRESNO 
725 "L” Street* Fresno 24108 


New Newcomb 


Line 


Features New Features 


West Coast manufacturer introduces a new line which in- 
cludes models for every price range and listening requirement. 


MONG THE MORE impressi equipment 

which will attract n lovers and 

audio hobbyists wher visit their 
preferred Sound departments this Fall are 
the new high-quality amplifiers introduced 
only recently by Newcomb Au , 
Company of Hollywood. §$ 
pearance and meeting tl 
of performance, the new 
every respect, consisting 
hassis and remote-cor 
range in power from 10 t 
viewed in May at the ¢ 
the amplifiers were v 
dealers as well as by prospective users 
Spearheading the new line is the Classic 
5, a 25-watt remote-control model with 
frequency response from 100,000 cps 
and distortion reduced to | in 0.5 per 
cent at 20-watts, remaining under 2 per 
cent at full rated output. Frequency and 
distortion measurements apply to the entire 
system, including both p r amplifier, pre- 
amplifier, and remote-control unit 

There are six input connections, all of 

which are made at the amplifier 
which in turn is conne » remote 
control chassis by means of a single cable 
which may go up to 100 feet in length with- 
out measurable effect on ele 


acclaimed > Visiting 


) 


trical charac 
teristics. Individual jacks are appropriately 
loaded and frequency-compensated for all 
types of input accessories 

To insure minimum distortion at all 
times, Newcomb engineers have evolved a 
feature known as “Audi-Balance”—for 
which patent has been applied—that per- 
mits persons without technical knowledge 
and with no struments, to 


1 


access to 1 


The leader of the Newcomb line—the Classic 
25—with remote control and all the other 
new features 


achieve perfect balance of output tubes in 
a matter of seconds. 

Another feature on which patent is pend- 
ing is known as the “Adjusta-Panel.” This 
is a unique means of extending control 
shafts to accommodate any panel thickness 
up to 4% in., particularly useful where re- 
mote-control units are to be mounted in a 
cabinet rather than used externally. “Ad 
justa-Panel” is included with all of the am- 
plifiers in the new Newcomb line 

The Classic 15 is similar in all respects 
to the Classic 25, except for lower power 
rating. Both amplifiers are equipped with 
low-distortion tone-control systems which 
provide a wide range of boost and droop 
on both treble and bass, with flat positions 

Volume controls are fully 


clearly indicated 
compensated in accord with Fletcher-Mun- 


specifications in the Classic 
lassic 15, as well as in all of the 
derately-priced models 
Other models in the new line recently an 
Newcomb include the 
104 12-watt amplifiers, and the Series 10 
its with 10-watt rating. Both groups fall 
he moderate- to low-price range and 
ivailable as either single-chassis or re 
control units 
Important to music lovers is inclusion in 
Il models of an AES roll-off tone position, 
ise of which results in a marked reductior 
t surface noise, at the same time preserv 
ing full-range response. In the Classic 25 
ind 15, this position is included on the con 
trol for selection of record crossover fre 
quencies 
Even the more inexpensive models it 
clude separate bass and treble controls 
multi-stage inverse feedback, a.c. recep 
tacle for accessories controlled by amplifier 
power switch, and built-in compensated pre« 
amplifier. All are Underwriters approved. 


unced by Serie 


12-Watt single-chassis Model 104, with “Ad- 
justa-Panel” feature, details of which are 
apparent. 


Newcomb provides a distinct service to 
the audio industry with the manner in which 
the new amplifiers are being introduced to 
prospective users. This is being done 
largely through a tastefully prepared book 
let titled “Modern Classics in Sound,” 
which is being distributed through jobbers 
and dealers. Incorporating in its pages the 
theme, “It’s Easy to Install the Finest 
Home Music System,” this booklet over and 
describing Newcomb amplifiers, 
brings home the ease, economy, and con 
venience with which fine music can be the 
heritage of every living room 


above 


Model AM-10R, the 10-watt remote control 
amplifier for the more modest budgets. 
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@ End-Table Radio-Phono Cabinet. Needs 
of music lovers and audio hobbyists will 
be well-served by the new end-table equip- 
ment enclosure being manufactured by 
Jeff Markell Associates, 108 W. 14th St., 
New York 11, N. Y. Housing changer, 
tuner, and amplifier in a compact, attra 


ive piece f furniture e Markell cabi 
net is ideal for the preferred arrangement 

4 music system the spe er and equip 
ment in separate nel ; External 
measurements are: | rth ? width 18”, 
height of upper step 27%”, height of lower 
step 17”. Available through dealers and 
jobbers in birct mahogany, korina, oak, 
r walnut 


e Hermetically Sealed Relays. Designed 
for critical requirements, the new Advance 
Series 000-A1A relays are compact, light 
in weight, and cap 
ible of withstanding 
10 G's vibratior 
with a minimum op 
erating power of 50( 

are avail 


Complete 
formation may 
secured by writing 
Advance Electri« 
and Relay Co., 2435 
N vaomi St., Burbank, California 


@ Single-Frequency T. BR. F. Strip Tuner. 
Professional engineers faced with the 
problem of high-quality audio monitor- 
ing, or recording AM broadcasts off the 
air, as well as perfectionists among hob- 
byist groups, will discover many useful 
ipplications for this fixed-frequency r.f 


tuner. High “Q” transformers in a band- 
pass circuit afford band width of approxi- 
mately 20 ke at standard AM broadcast 
frequencies Full technical information 
will be supplied by the manufacturer, 
California Sound Products, Inc., 7264 Mel- 
rose Ave., Hollywood 48, Calif 
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CINEMA 


PRECISION WIRE-WOUND RESISTORS 


NON-INDUCTIVE: Accuracies 

1% to1/20%. V4 to 10 Watt power 

ratings. Several impregnation treat- 

ments to fit your specific requirements 

42 different styles. Sub-miniature and 

laboratory instrument types. Characteristics 

to best commercial tolerances; temperature 

coefficients; and wire alloys. Orders accepted 

for special controlled, calibrated resistors, and 

ratio sets. Cinema resistors are finding nation-wide 

acceptance from proto-type to production. For com- 
plete technical data, write for Catalogue 14-R 


PRECISION VARIABLE ATTENUATORS 


ROTARY TAP CONTROLS: 

Precision and general purpose 

types. Resistance accuracies 5% to 

1/20%. Nickel silver contacts and 

brushes. Low, constant contact resistance 

with stutter-free performance. ‘Multi-brush" 

design assures poSitive wiping action and 

quiet operation. Fine decibel accuracy and accu- 

rate voltage ratios. Mixer and detented action. 

Special ratio and resistance steps. (Specials are our 
largest business.) Write for Catalogue 18-A. 


INSTRUMENT SWITCHES 


ROTARY TAP TYPE: Low contact 

resistance and long life are features 

of the CES design. Complete with in- 

tegral detent action with stops or 360 

degree rotation. Nickel silver contacts 

and brushes. Phenolic insulation. Especially 
designed for dc and audio instrument appli- 
cations. Custom built in jig-time from basic pro- 
duction parts. Speedy service is the key-note of 
this design. Catalogue provides formula by which lit- 
erally hundreds of switch circuit possibilities may be 
selected to fit your specificneeds. Request Catalogue 17-S. 


Sod 


CINEMA ENGINEERING COMPANY 


1510 WEST VERDUGO AVENUE BURBANK CALIFORNIA 
Export Agents: Frozor & Hansen, Ltd.* 30! Cloy St.eSan Francisco, Colif., U.S.A. 
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WA 
TY 


AMPLIFIER iene 
ype Amplifier supplied 


ess ou tp. ut transformer 
Harmonic and 


es to 100 ke 
4, 8. or 16 ohms 





By Popular Demand... A leonard Repeat! 


A Professional Type Tape Recorder <a 


PREMIER No. 70 
TAPE-SONIC* 


Price: $298.50 net 
CASE INCLUDED 


3x 16x 10% 


CHECK THESE FEATURES: 3 ic doo 


Vv 3 speeds; 3%", 7%", 15” per second . . . 2500 ft. per min. rewind and forward 

Vv Duol track . . . 4 hrs. on one reel; accommodates 10%" NAB... 7” .. . 5” reels 

V Three dynamically balanced motors with electro-dynamic braking 

Vv 9 tube push-pull omplifier...12 watt undistorted output...8 inch extended range speaker 

Vv 4 inch calibrated V.U. meter 

V Controls: Separate bass & treble; special pad for controlling speaker level while re- 
cording; mixer-fader arrangement for external imput 

V 2 outputs: 8 ohm for external speaker; Hi impedance for external amplifier 

V 2 imputs: Hi impedance mike w/mixing control; external hi impedance w/separate 
mixing controls 

Vv Completely fused for added safety 

V Frequency response: 3%” . . . 40 to 7,000 cps; 7%4" . . . 40 to 12,000 cps; 15”... . 40 


to 15,000 cps 
MAIL AND PHONE ORDERS FILLED .. . 25% DEPOSIT . . . BALANCE C.O.D. 


© 69 CORTLANDT ST., NEW YORK 7, N.Y. 
COrtlandt 7-0315 - 9 


The House Built On Service 














OSCILLATOR 


[from page 15) 


cies. Add the harmonics from the test 
oscillators and the oscillator in the wave 
analyzer. Include the fact that the wave 
analyzer is a super-heterodyne with 
nearly equal response to the image fre- 
quency. Together these add many spuri- 
ous responses to the large number of 
real one herefore deciphering the re- 
ults may be an arduous task. 

only are SMPTE and CCIF tests 
both in use, but variations in frequency 
choice and amplitude ratio make it diffi- 
cult to find two pieces of equipment 
measured in identical fashion, permitting 
valid comparison. 

It appears that a serious limitation of 
the harmonic test method has been the 
lack of a wholly suitable sine-wave oscil- 
lator. When this limitation is removed, 
the harmonic test has desirable features 
not shared by intermodulation tests, in- 
cluding simplicity of measurement, sim- 
ple sets of data, and the straightforward 
comparisons which can be made between 
any two sets of distortion figures. 

In a few cases harmonic tests are diffi- 
cult to make or interpret. In sound re- 
cording, irregular mechanical motion 
causes frequency modulation, which if 
severe, makes harmonic tests difficult. 
With very non-uniform frequency re- 
sponse, as in hearing aids, harmonic 
measurements can be misleading unless 
allowance is made for the variations in 
gain. In such cases, intermodulation tests 
may be expedient 

W. J. Warren and Wm. R. Hewlett 
compared intermodulation and harmonic 
tests* in both mathematical and physical 
investigations of very high calibre. 
Their results indicated that predictable 
ratios correlate harmonic and intermodu- 
lation levels, so that harmonic tests sup- 
ply the desired information. 


Better Oscillators Needed 


As in other fields where standards are 
required, it is found desirable in distor- 
tion work to have a much better stand- 
ard of waveform than would appear 
necessary. Actual distortion in an audio 
unit may have any value between the 
measured amount minus the oscillator 
distortion and the measured amount plus 
the oscillator distortion. Therefore ac 
curate measurements require a good 
oscillator. 

Data for equipment specifications 
should be accurate beyond question, and 
free from the ambiguity of included os- 
cillator distortion. 

For curves of distortion versus signal 
level, allowable oscillator distortion is 
much lower than for other uses, because 
distortion approaches zero as the signal 

approache s zero. At low levels the meas 


4W. J. Warren and Wm. R. Hewlett, 
“An analysis of the interm rd tlatior 
method of distortion measurement.” Proc 


IRE, April 1948. 
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ured distortion thus becomes the 
lator distortion 


oscil- 


In designing low-distortion equipment, 
adjustments that yield minimum meas- 
ured distortion in the presence of oscil- 
lator distortion, actually produce as 
nearly as possible the same distortion 
found in the oscillator, but of opposite 
sign. 

Excellent evidence indicates that pres- 
ent distortion limits are too high. Harry 
F. Olson established the permissible lev- 
els of distortion for complete sound sys- 
tems.° His data shows that 34 of 1 per 
cent of even the least audible harmonic, 
the second, can be detected in a wide- 
range system. Considering all of the ele- 
ments in a sound system, from sound in- 
put to sound output, as many as ten 
elements are often involved. These may 
be radio-frequency or audio-frequency 
amplifiers, level indicators, modulators, 
detectors, microphones, or loud speakers, 
as well as other units. With 34 of 1 per 
cent to be apportioned between the sev- 
eral units, 1/10 of 1 per cent or less 
would be allowable in a single audio unit 
of high quality. Accurate measurement 
of such harmonic levels requires a very 
pure signal. 


General Usefulness 


In addition to being distortionless, this 
unit was designed to be a better general 
purpose instrument than any now avail- 
ible, thus distributing the high cost over 
more territory. To this end, the power 
output is fairly substantial, about 0.25 
watt to a matching load of 600 ohms, or 
25 volts on open circuit. The combina- 
tion of a step attenuator and a continu- 
ous attenuator is more flexible than 
gain sets using several step attenuators, 
and provides more than 100 db of pre- 
cise attenuation without frequency dis- 
crimination. A continuously variable 
frequency is provided, rather than step 
frequencies, for flexibility. The ampli- 
tude stability and freedom from fre- 
quency drift establish new standards of 


periormance. 


Special Uses 

Several applications for a very pure 
sine wave are apparent 

The transmission of high-attenuation 
band-pass and high-pass audio filters can 
be measured by a vacuum tube volt- 
meter. Oscillator harmonics usually ob- 
scure the attenuation 

The voltage coefficient of resistors can 
be readily determined by measurement 
of third harmonic generation. Even pre- 
cision film resistors with extremely low 
voltage coefficients have been compared 
in this manner. By placing the resistor 
in a bridge the fundamental voltage can 
be eliminated, permitting maximum wave 
analyzer sensitivity, as in Fig. 6 

Measurements of the properties of 
magnetic materials at very low flux 
densities are rather difficult. It seems 
likely that harmonic distortion measure- 
Harry F 
cal En 
Van N 


Olson, “Elements of Acoustt 
ineering,” 488-491. D 


strand (¢ 1947 


ments would add useful information not 
readily obtainable otherwise. 

Solid dielectric capacitors of some 
types generate harmonics. This is not 
surprising in the case of electrolytic and 
ceramic capacitors, but some paper and 
mica capacitors also exhibit this phe- 
nomenon. It seems reasonable to assume 
that all such capacitors have 
coefficient of capacitance 

If analog computers of highest nu 
merical accuracy 


volt ive 


are designed, they will 
probably require very pure sine waves. 
Phase angles must sometimes be deter- 
The 


measurements 1S 


mined with great precision accu- 


racy of such limited 


Smooth 


... Over the 


LUOHE 


SOUND UNIT 


e Dual Drive, with Built-in 
Crossover and Feedback 


Highs and Lows in Realistic Balance 


© Amazing Reproduction, Clarity 
and Detail 


Now hear crisp, smooth bass . 
natural highs... dead-beat transients 
... without audible resonances. The 
DUODE NATURAL SOUND UNIT 
provides unbelievable clarity, even in 
the most complex orchestral passages 
reproduces all audio at its natural best. 
Unique, patented high-frequency design 
of voice coil and diaphragm provides 
perfect crossover balance plus response, 
attack and clarity of sound that far 
surpasses most multiple units. Hear it 
to believe it at your distributor’s now 
Or write for full details. 


] 


. true, 


WUUE 


350 FIFTH AVENUE 





Wave 


level an 


by the waveform distortion 


analyzers have a distortion 
order of magnitude better than conven- 
tional This oscillator is an 


rder of magnitude better than the wave 


oscillators 
rs. It thus greatly increases the 


and accuracy of waveform analy- 


This oscillator was used in developing 
in audio amplifier that 
watts of 20-cps signal at a distortion 
level of 1/100 of 1 per cent. This is 
obviously better than necessary for sound 

oduction, but a striking example of 


produces 60 


ot accurate measurements 1n 


of Sound 


Full Range 








Response, below 40 to above 15,000 
C.P.S. Overall diameter, 12 Y% in. 

A dual drive consisting of a very light 
metal tube on which is wound a coil of fine 
wire over a skin of pure long life lotex. 

A cone impregnated with a new cellulose 
and molded with logarithmically graded 
corrugations from apex to rim. 











BEAM INSTRUMENTS CORPORATION 


NEW YORK 1 N.Y. 
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ELECTRO 


presents 


Modulation 
Transformers 
of Revolutionary 
Design 
for Commercial 
Transmitters, 
featuring the 


compact, exclusive 


Electroseal 
Construction 


See them at the 


WESCON 
SHOW, 


with other “Electro” 
audio components 
for commercial 
and military 
applications 


ELECTRO ENGINEERING WORKS 
6019 Colledge Ave., Oakland 18, Calif. 
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IF YOU ARE MOVING 


Please notify our Circulation De- 
partment at least 5 weeks in ad- 
vance. The Post Office does not 
forward magazines sent to wrong 
destinations unless you pay addi- 
tional postage, and we can NOT 
duplicate copies sent to you once. 
To save yourself, us, and the Post 
Office a headache, won't you please 
cooperate? When notifying us, 
please give your old address and 
your new address. 


Circulation Department 


RADIO MAGAZINES, INC. 
342 Madison Avenue 
New York 17, N. Y. 








Magnetic Tape in 


Southwestern Monuments 


From time time, 


© receives a letter which goes far beyond the usual subject 
matter contained in a normal month’s mail 


Although hardly of feature status 


the following letter was of sufficient interest to us that we thought all our 


readers might enjoy it. Since this 


issue is 


devoted to California and the 


West Coast throughout most of its pages, we trust readers from that area 
will not begrudge a little space set aside for the Great Southwest. This letter 


is therefore published in full and without further 


E ARE WITHOUT BIAS or prejudice 
Wiens: knowledge of and ac- 

juaintance with the men doing the 
work in the dusty digs and among the 
Indians in the Southwest have served to 
build certain convictions that are reason 
able beyond argument. Any opinion that 
differs from this has to be based upon 
ignorance or something equally sour. 

The anthropologic sciences include 
archeology, ethnology, ethno-botany, and 
a fist full of other latin derivatives that 
include the physical structure of ancient 
man, his many tribal relationships, his 
social and pe litical deve lopment, and just 
about all that can be thought to deal with 
the pre-history of ancient man as well as 
the history, mythology, legends, cere- 
monials, and folklore of living Indians 
Excellently qualified men of these sci 
ences have done remarkable work here 
in our Southwest—as well as others have 
done in ancient Egypt. But most of what 
they have found or done along the line 
of restoration can be found only in the 
dusty mounds of mimeograph files in 
our museum basements. If even there 

Who among us is not interested in 
Mound Builders, Cliff Dwellers, Folsom 
Man, or the man of Sandia Cave? An- 
swer: only those who have not heard of 
them. By and large few have read of all 
of them. The average citizen has a latent 
interest in the work and findings of the 
men of the sciences: so much so that 
many have waded through the hydro 
cephalic ponderosity of anthropologic 
classification and nomenclature in order 
to know something about these early 
Americans. 

With the advent of high-fidelity 
sound recording, an un’s voice can be 
identified, his shaded meanings caught 
exactly, and his current convictions and 
enthusiasms captured on the spot. The 
little personal details of his experiences 
can be captured alive. The color of his 
interpretations need not be forgotten or 
erased in later effort of wr iting a report 


We Have Begun 


On more than just this brief list of 
reasons we have begun the collection of 
recordings from among the active men 
in the National Monuments, Region 3, 
National Park Service. The aim is to 
build a contribution to the future that 
may function in at least two ways. It 
may serve as a supply of material for 
playback over sound systems in National 
Monuments and Parks for visiting 
Dudes. It may be a source, through loan 
ot copy tapes, to organizations or per- 


comment. Ep. ) 


sons for their use in satisfying that pet 
petual appetite of noonday programs 
tor lunching Americans. These in addi- 
tion to a real scientific value that cannot 
be computed. 

Through private subscription we have 
now in use a series of machines; a Stan 
cil-Hoffman Minitape for use where 
there is no power available; a Magne 
corder battery converter for power sup 
ply for other machines in the field; an 
Ekotape 102; two Eicors. At Indianapo- 
lis, somewhat outside the playing field 
several Magnecorders in a copy set-up 
permit to be made that are 
not distinguishable from the originals 
On these, and mostly on the free time of 
the men working, we are collecting for 
copy at 7% inches speed, half-hour tape 
reels that include everything from the 
story of the excavation of Tse-ta-a 
through Navaho chants and Hopi Ka 
china songs, 


copies 


to reminiscences of 
lievable happenings 

One of the early demonstration re 
cordings was a reel describing the sig 
nificance and i T 
(Navaho for “rock leaning over”). This 
is the extensive stratigraphic dig by 
Charlie Steen, archeologist supreme, in 
Canyon DeChelly. 

After the work had advanced through 
many important rooms, burials, and an 
ancient murder, Charlie agreed to make 
a recording. Two weeks of daily needling 
led to the fateful night with an 
and its crystal mike. The power supp 
Diesel rator at Canyon 
Chelly Monument Headquarters 

Family dispersed, house and 
emptied, and all dudes bedded 
Charlie entered. Accustomed to writing 
scientific reports, Charlie had ordered 
his notes and was ready. He began 


unbe 


discoveries of se-ta-a 


Was a rene 
thee 


down 


Our First Experience 


He spoke slowly and without effort or 
artificiality. He put periods at the end 
of sentences—by slamming the mike up 
against his shirt. All hi-fi fans know 
what sound effect he created, but he 
didn’t until we played back the first five 
minutes, to be done over 

He worked well into his preamble 
when there came an increasingly audible 
rhythmic thumping. DeHarport, Har- 
vard archeologist, wore heavy boots 
and did not want to appear to be sneak 
ing up on anything. Charlie backtracked 

A few more minutes of good recording 
and the phone rang. A useful 
driver, and Charlie began anew. 

Going good once more, and Meredith's 


screw- 
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Diane came in skipping and singing 
“Daddy, Vi wants some flour. They are 
making a cake. Oh, watcha doing?” 
Quiet again, Charlie’s ruffled feathers 
smooth again, and inspired rds began 
to come out from hidu ‘ Tse ta-a 
took understandable shay through 
Charlie’s descriptive : 
\ll light and power went off, and 
out. The Diesel was dead was just 
that Etsitty a Navaho, had decided to 
grease the motor and ul pulled the 
switch. If you know Navahos, you know 
that we waited until he finished, un- 
hurried, and very thorough 
When the Eicor ran again at long 
last, Charlie resumed. In Burmese, for 
he was in that theater; in Indo-Chinese, 
for he was in that theater, too; and in 
pungent Americanese, Charlie (the Se- 
rene) described tape rex orders and those 
who use them. He ended You can leave 
that or erase it. Suit yourself.” He felt 
better and continued 
In five hectic hours we made a 30 
nute reel. Charlie says it would be 
easier to read from manuscript. Pioneet Reel Extension Kit 
ing has not come easy to anv generation List $30.00 
lo mention the work being done by 
Earl Morris, Harmon Maxson, Dale ‘ 
King, Rogers Young, Eric Reed, Mere meeps mtg 2” ' i 
dith Guillet, Platt Cline, and many others PENTRON ‘ 10 ye) REEL ADAPTER attaches in 1 Minute 
would be to catalogue a very _ Serious mam tclhseccte er Designed for standard N.A.B. reels. Converts Pentron 
ettort, and this is not the place for that Visit Us At Th recorder and players doubles normal playing 
For hi-fi-fans, we have the equipment Pham "4 Sho time for professional needs Reel adapter, can siise 
to record, dub in, copy Irom or to any id — _ pe waed See — Sine ress WHReRt Cotacmmg tree 
type of tape, wire, or disc recording. - Wa. 
We hope to standardize on tape at 7% ay ll oe Se. Toronto 
inches per second—simply because that | —— sername at 
seems the most economical speed and 
material for best reproducing of the ri eo a1 ) , 4 9‘? 
human spoken or chanted voice; and a ll Yap hy aoe | {us “al } I¢ CTCHC 
7-inch reel plays thirty minutes, which ie v “ 
is about the right time for good listen- 
ing 


rhis outlay has come from private Classic symphonies - Chamber Music 
ponaplagp most of the work is done in Red-Hot Jazz Band? 


spare time, and it represents the sincer- 4 
est dedication to conservation, which is : 
age aal . tural 

the way of life of these men of science ele hee er off in — “tes . 

in the Park Service lifelike reproduction with a 
The Editor of Aupio ENGINEERING 

wrote a paragraph about tape exchange : 

hat should be the route to honest com- Available in 10 or 30 watt models, featuring: 
pepe ae © All wed ALL TRIODE HIGH QUALITY 

plete expression and to a new world of . F 

expanding knowledge. The printed page ©@ Attractive, remote-control pre-emplifier with AUDIO AMPLIFIER 

inputs for tuner, TV and phono; or single-chossis 

is relatively dead as compared to the ot 

living voice on tape and this puts JE @ Exclusive BROOK &-position stepped boss & 

right on the spot, obviously. But there wattle control civeuits 


BROOK -desig transforme ind “transient 
is no competition—only comparison and crea —" 





) 


different service Hermenic ond 
In a better day, when men spend to duced to vanishing point 

conserve the good and need not be dedi- 

cated to destruction, we may have an 

appropriation for this catching of the 

moment of history rediscovered and re 

created. In the meantime, magnetic tape 

. as proven to be the instrument with 
hich the present can be prese ‘rved with 
+ 1 


loss of single facet or inspiration 








Platt Cline, . , 7 ‘ Write for technical data, free booklet, 
Editor, Arizona Daily Sun, : ° 


Setter Listening” ond nome of 
Flagstaff, Arizona , local dealer. Dept. AH-2. 
Meredith Guillet, 
Supt. Walnut Canyo 


nm 
National Monument BROOK ELECTRONICS, INC. 
Flagstaff, Arizona 


Tom Noble, M.D. DeHART PLACE, ELIZABETH 2, N.J. 


Indianapo! Ind 
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Magnetic /(ecorders (7. 


OFFERS YOU THE MOST COMPLETE 
LINES OF ALL TAPE RECORDERS 
PRICED FROM $84.50 to $1164.00 


The West's Largest Recorder Distributors 
Choose from such famous lines as: 


AMPEX 
AMPRO 
BELL 
BRUSH 
CONCERTONE 
CRESTWOOD 
DU KANE 
EICOR 
EKOTAPE 
MAGNASYNC 
PENTRON 
PRESTO 
REVERE 
- SOUNDMIRROR 
STENO 
SCRIBE 
WEB-COR 
WILCOX-GAY 


MAGNASYNC—The lightest weight, low- 

est priced synchronous 16-mm tape re 

rder—yet offering fidelity comparable 
to the highest priced units 


Illustrated 


The NEW Berlant 
Network Recorder 


Also—the West's most complete service 
facilities by trained recorder specialists. 
Call for free home demonstration. 


P70 mELOOSE avenue 


10d amGerts e0. Carve Sate 
Telephone WEbster 3-5545 








STEPHENS 


MANUFACTURING CORPORATION 


PRODUCTS ARE 
HANDLED BY 


KIERULFF & CO. 


LOS ANGELES 
820 W. Olympic Bivd. * Ri 7-0271 

a 

SAN DIEGO 

2426 Fourth Ave. « Woodcrest 6275 
- 
FRESNO 
725 “L” Street* Fresno 24108 
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Commercial O-T-L Amplifier 
of Unique Design 


FRANK H. GILBERT* 


First practical design of an O-T-L amplifier designed to feed 500- 
ohm speakers is presented by Stephens—a speaker manufacturer. 


ONSIDERABLE CREDIT must be given to 

Robert L. Stephens, president of Ste- 

phens Manufacturing Corporation, for 
the design work involved in producing a 
line of loudspeakers with voice-coil imped- 
ances of 500 ohms so as to use output-trans- 
former-less amplifiers to drive them. The 
high impedance voice coils are wound with 
extremely fine wire in a multilayer con- 
struction which has been sufficiently field 
tested so that these speakers carry the same 
one-year warranty as others of conven- 
tional voice-coil impedances. Then, too, a 
line of dividing networks had to be devel- 
oped for use with these speakers in two- 
and three-way systems 

Not content with the development of 
high-impedance speakers, considerably 
more work was done to produce an ampli- 
fier for use with these speakers—one which 
achieves the desired ideal, without an out- 
put transformer 

The Stephens 500D amplifier, shown in 
Fig. 1, makes use of four 2A3’s in a series 
parallel output tube arrangement to pro- 
vide a low driving impedance in a system 
free of the reactance effects found in con- 
ventional amplifiers. Figure 2 shows the 
final three stages in simplfied form. It will 
be noted that the drive to the power stage 
is single-ended and is applied between the 
grid of the lower tubes and ground. 

The circuit embodies several unique fea- 
tures which contribute to the excellent per- 
formance of the amplifier as a whole. The 
driving system consists of one section of a 
12AX7 directly coupled to the grid of a 
6K6 triode-connected cathode follower. Th 
grids of the lower 2A3’s are tied directly 
through parasitic suppression 
the cathode of the 6K6. The resistor A pro 
vides 25 db of d.c. feedback from the output 
to the cathode of the 12AX7 section. This 
feedback stabilizes the bias on the 2A3’s 
and minimizes its shift with changes in line 
voltage. The circuit is adjusted by means of 
a potentiometer in the grid return circuit 
12AX7 so that approximately one- 


resistors to 


of the 


* Chief lectront Engineer, Stephens 
Mfg. Corp., Culver City, California. 


Fig. 1. External appearance of Stephens 5000 
output-transformer-less amplifier. 


half the positive voltage is applied across 
the plate and cathode of the bottom power 
tubes while the remaining half is applied 
across the top power tubes. To prevent di- 
rect current from flawing in the load, an 
80-uf 450-volt electrolytic capacitor is em 
ployed, and to compensate for its effect—as 
well as to linearize further the input voltage 
amplifier stages—a second feedback loop is 
taken from the load side of this capacitor 
Distortion with 100 volts r.m.s. across a 
500-ohm load for this final section of the 
amplifier is 0.16 per cent second harmonic, 
0.39 per cent third harmonic, and all other 
harmonics are less than .02 per cent 

[he input voltage amplifier consists of 
two sections of a 12AU7 connected in a 
conventional cascade circuit. The addition 
vf these does not increase the third har- 
monic distortion, but brings the second 
harmonic to 0.36 per cent with the same 
sutput voltage. Power and distortion meas- 
urements that the amplifier will 
develop 97 per cent of full output voltage at 
20 cps with an increase of less than 0.2 per 
cent in harmonic content 


indicate 


The Power Supply 


special 
230-volt 


The power supply consists of a 
transformer incorporating a 








1/2-12AX7 





BALANCE 
ADJUSTMENT 





FEEDBACK TO 
INPUT STAGE 





2-2a3s | \ 


D cceaiieadiitinaie 


1 








Fig. 2. Simplified schematic of o-t-! amplifier to show circuit operation. Output stage consists 
of four 2A3’s in series parallel arrangement 
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500-ma winding for the plate supply, which Chalk up another hit for BELL 
uses two voltage-doubling selenium rectifier oe 
systems—one to furnish 520 volts positive the NEW BELL 2200 


and one to furnish 420 v« Its negative from 
ground. Two separate 24-volt windings 
provide filament current for the top and ° ° ege 
bottom pairs of output tubes, and three High Fidelity Amplifier 
separate 6.3-volt windings feed the 12AX7, 

the 6K6, and the 12AU7. The pilot light is 
also fed from the latter winding. Because 


of the audio potentials involved, the cath 
ode and heater of the 12AX7 are connected OUTPUT: 20 watts at less than A 


, %—Peak power 35 w , 
together, as are those of the 6K6, and eact 3%—Pe “middle-price” market—and d addi- 
jake inline vovanel be ‘omeeaie ‘lly FREQ. RES 05 db 20 to 20,000 + Bele eee a Ii of high fidel = 
shielded from the others. Furthermore, ca- cycles (flat) po “~ eaieh Sah d sie : “~) y a 4 
pacitance to ground must be kept as low as INPUTS: (7) Radio, Crystal, units. e ~y el 22 elivers 20 watts a 
possible. Although flat performance to 200 Mag 1, Mag 2, TV, Tape, Micro less than .3% distortion. Its faithful clarity 
ke has been obtained with this circuit, sta- a oe: 80 db below a ~~ the = gee listener. 
bility and r.f. field discrimination have been rated output eak power watts. Built for the utmost 
improved intentionally by providing a 27- +e oa IMPEDANCE: 4, 8, in convenience, it has six accurate controls: 
put pm | across the d.c. feedback re oh five-position equalizer switch, five-position se- 
sistor A ; and 4 utilizing the ed —- ne tg peng watts; 117 lector (TV, Mag, Radio, Crystal, Tape), vol- 
tan of the coupling capacitor between the . 

12AU7 and the 12 2AX7 - a high-frequency- SIZE: 834” deep; 75%” high; _— = .— peta epee —_ a 
pe mccn element. In final form, the am- 16” long treble (with > cut), and o retary AC 
plifier gives essentially perfect square-wave NET WEIGHT: 24 pounds power switch. Write for complete details. 
performance at 10,000 cps, while at 20 cps 
square-wave tests show a phase shift of 


eae enaa voltage from being mM E LL SOUND SYSTEMS, Inc. 


applied to the output coupling capacitor 
during warm-up, a protective relay effec- 559 Marion Rd., Columbus 7, Ohio 
tively removes the input filter capacitor | Export Office: 401 Broadway, New York 13, N. Y. 
from the high-voltage supply until the 6K6 
is drawing normal current. This relay also 
shorts the output terminals during warm-up BACK iSSUES 
1949 [ ept r 

* 1950 

1951 () Merch ( April (QM { 

1952 [) Mar [) May 

Payment Must Accompany Order 

1949—$1.00 each 1950—.50 each 1951, 1952—.35 each 
AUDIO ENGINEERING 342 Madison Avenue New York 17, N. Y. 


puts the breath of life into reproduced music 


truly great amplifier that catches the 

















DC ?, emeenntnes 
a 
DEPENDABLE .. . COMPACT. . . EFFICIENT 


(acter Rotary San 


Carter DC to AC Converters, Dy $, tors, 

Magmotors, and Inductor Alternators (inverters) are 

made in a wide variety of types and capacities adapt- 

=. Recorder Converters reget Ape - y, ond industriel ep- 

> 3 o— 2 = page plications, of many kinds. Widely weed in aircraft, 
500-ohm voice-coils. : marine, and mobile radio, geophysical instruments, 

laboratory work, ignition, timing and many other uses. 











to prevent excessive hum and d.c. disturb 


ances from being applied to the loudspeaker 
With the feedback circuits employed, the AUP t@Lr Cor 
apparent output impedance is approxim: ately 


3 ohms. This provides excellent speaker 2648 N. Maplewood Ave., Chicago 47 
damping which results in reduced hangover Soles Offices in Principe! Cities 
for - ales ces in Principe: 

usually encountered with reflex-type c abi- Inductor Alternators { 
nets. The excellent damping provided also ‘ 
improves the performance of high-fre . ; 
quency drivers by reducing the amount of : MAIL COUPON FOR CATALOGS 
distortion which is contributed by phase . 4 : : = 
shifts in the output transformer and by a P ae egy = Somes faces Maaatien, 
low damping factor at the extremely high 
— frequencies. The total power drawn 

ym the line by this amplifier is 150 watts 


“Figure 3 shows three , typical speakers r *Trode Mark Address 
trom the Stephens line which may be em Magmotors Registered City — 


ployed with the 500D amplifier j= Gn am am a» a= a 


Name 
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AMPERITE 


Studio Microphones 
at P.A. Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

@ Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
oway—reproduction is 
olways perfect. 

@ Not offected by 
any climatic conditions. 
@ Guoronteed to with- 
stand severe “knocking 
around." 


Models 
RBLG—2 
RBHG—Hi 

List $42.00 


imp 


“Kontak” Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 


iol introductory Offer, 
il - 


Special Write fo Pe iutrated folder 


er: ond 


AMPERITE (ompany ; 


561 BROADWAY 


Canada Atlas Rod 


e, NEW YORK 12 N Y 


LANSING CORPORATION 


PRODUCTS ARE 
HANDLED BY 


KIERULFF & CO. 


Los 


ANGELES 


820 W. Olympic Blvd. « RI 7-0271 


SAN DIEGO 


2426 Fourth Ave 


* Woodcrest 6275 
e 


FRESNO 
725 "L" Street* Fresno 24108 





AUDIO IN THE HOME 


[from page 24 


peaker 
, 

spe ikerTs oT 
With an expand 
ing labyrinth coupled to the rear of the 
a reasonable sized cabinet can be 
1 still retain advant 


used and 
his 
} 


been used by C. ¢ 


a 15-in 


juencies as 


could make 
it low fre 
than 36 in 


as effective 
more 
in diameter 


cone, 
] iges of direct 
radiation 


nd Eugene 











a OPEN = 


oven ———"" 














Fig. 4. An efficient cabinet design by Capozio 
for an 8-in. speaker. In this design, it will out- 
perform many larger cones on a comparison 
test. With alterations in over-all dimensions, 
this design can be used with 12- or 15-in. 
speakers, and, being rectangular in shape, 
lends itself admirably to straight walls. 


R. Capozio in their corner horns, by 
Paul Klipsch in the Rebel, and by Elec- 
tro-Voice in the Aristocrat. The point 
must be made that high frequencies are 
attenuated in horns of the folded type 
and that low crossover frequencies must 
be used in horns where there is no direct 
radiation, such as in the Klipschorn. 
Where back loaded horns are used, the 
high frequencies must be attenuated pur- 
posely by the use of Fibregias or equal 
thus preventing the higher tones 
from bouncing around in the labyrinth 
itself and cancelling the front radiation 
It is the writer’s feeling that this back- 
loaded principle is one means of retain- 
ing efficiency while extending the range 
to a lower octave and eliminating the 
feeling that the sound is from 
behind a panel. Direct radiation with 
horn loading on the front of the cone 
requires a rather long horn if low fre- 
quencies are to be reproduced efficiently 
However, by using two 15-in. speakers 
i short horn can load uniformly 
to 50 cps. An example of tl | 
the Altec Lansing 820A Sy 


tem 


} 
bass 


coming 


down 


Horn Enclosures 


\ horn iatched to a 
speaker diaphragm, acts as an acoustic 
transformer between the diaphragm and 
the air into which the mouth of the horn 
radiates } 


when properly 


It effectively makes the area 


of the speaker diaphragm equal to the 
mouth opening of the horn and, there- 
fore, the speaker is, in effect, able to 
act upon a larger air surface indirectly 
with a consequent extension of low fre 
quency he horn presents 
more of an acoustic load to the speaker 
than would be the 
the speaker were directly radiating fron 
rhe 


reinforcing 


response 


diaphragn case 


a panel effect is similar to 


spec ch by the use OI a mega 


very 


phone. By choosing the characteristics 
of the horn, such as the area of the open 
ing (which is called the throat), the 
rate of flare, or its length, different 
portions of the audio range may be more 
efficiently 


tain an 


In order to main 
ethciency in the which is 
equal to that in the mid-range, as well 
as to extend the low-frequency response 
the rate ot area of the horn 
between the throat and the mouth, as 
well as the area of the mouth, are estab 
lished by certain physical laws. Gen- 
erally, the lower the expansion 
and the larger the mouth, the lower 

the frequency response obtainable. For 
horns of practical dimensions, it has 
been found that, for suitable results, the 
throat opening of the horn should be 
comparable in area to that of the dia 
phragm (approximately 120 square 
inches for a 15 in. speaker). A length 
of from three to five feet is satisfactory 
From our own experience, it has been 
found that the optimum results from a 
standpoint of over-all balance and real- 
ism are obtained when a speaker is 
mounted for direct radiation from the 
front of the cone and the rear of the 
cone is terminated by a horn which 


repre “uluced 


bass 


nerease in 


rate ol 


Fig. 5. Rectangular Capozio Horn with a model 
on top showing its internal construction. 


AUDIO ENGINEERING @ AUGUST, 1952 





reinforces the extreme low Irequencies 
| be supple 


Such direct radi 


mented with a quality tweeter, 


which may be coi with or separate 
from the low-frequency 
The length of th 


volume of the cavity 


speaker 

as well as the 
behind the dia 
phragm are so ¢ nas to minimize 
These 


hI! . spllat »t . 
undesirable cancellation effects 


effects are further reduced to a negli 
gible amount by the use of proper pad 
ding within the horn chamber. In addi 
tion to extending the low-frequency 
response, a horn reduces the resonant 
peak of the speaker and speaker “hang 
over” effects. Since the excursions or 
speaker diaphrag 
} 


ovements of the 


are proportionately reduced by 
increased loading provided by the horn 


for a given acoustic output in the 
' 


range of the horn’s effectiveness, dis 


tortion effects which result from largé 


’ 
movements of the cone are reduced ac- 


cordingly. Likewise, the reduction in the 
motion of the diaphragm for a given 
acoustic output reduces the 


the diaphragm to “break-up,” and this 


tendency ot 


results in less irregulari in the re 
sponse Iwo examples of 1 type ot 
horn are shown 4 and 5, the 
first designed by Capozio 
a hobbyist engineer, at other by 
the Jensen Mig. Company 
Horns are effective for both high and 
However 
rally, high-fre 
horns are the exponential 
thus the name 
other 


low frequencies their charac- 


teristics differ. 
quency 
type and have n 
multicellular horns ere are 
variations of the juency horn 
like the acoustic lens by Jim Lansing 

muund evenly with slight 
he high 


le hig 


which spreads 
attenuation ot ti 
low-frequency horns are 


folded type because of the extremely 


frequencies. The 


generally of the 


Fig. 6. Corner cabi- 
net design employing 
two-path rear load- 
ing and direct-radi- 
ation from front of 
cone. 


long wavelengths they must reproduce 

these have been used in the theatres for 
a good many years. Paul Klipsch adapted 
this type of horn to a corner cabinet of 
reasonable size and reproduction 
ible far the 


mace 


bottom octave poss 


first time in home systems. The theatres 


research 


ot the 


however, due to, continuous 


frequencies passed 


found that the upper 
through the bass horn were attenuated 


and that speech sounded like it was com 


ing from a closet 


rhey then adapted a 
large direct radiating horn with multiple 
speakers for the throat. This method 
made it possible to have a relatively 
short horn and, since the crossover was 
500 cps or less and the nearest seat was 
more than 20 feet away t offered no 
problems 

Che labyrintl 1 | may also be 
applied to corner cabinets. [t then enlists 
the walls of the room to extend the 
low Irequency range ol the cabinet even 
bevond the length ot itself 
rhis type was first made popular back 
in 1948 and 1949 by poz and M« 
Proud. The basic differences in their 
| vs: McProud’s has 
* passage in the rear “horn” that 
is relatively short and also has a short 
horn in the front of the speaker. This 
makes phasing of the high 
and Jow-frequency speakers in two-way 
systems very simple. ¢ 
mounted flush on the 
panel and offers one extra passage of 
about two feet, which in turn allow 


however, 


ipozio’s has the 


speaker front 


a slower expansion and extends the low 
frequency range almost another octave 
The McProud design would adapt itselt 
quite well to two bass speakers to in 
whereas 
the throat opening would have to he 


crease the area of the throat, 


made somewhat different in the Capozio 
, 


gn tor two bass spe akers 
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RADIO STUDIO 


[from page 23 


other components. There are standard 
audio symbols for use on block diagrams. 
Some of these are used in the circuit 
of Fig. 2 which will be referred to again 
later in this article. The reader is re 
ferred to the literature’ for a detailed 
liscussion and tabulation of these sym- 
bols 

Show all impedances, and the audio 
levels at each point. In this connection, 
it would seem desirable to show circuit 
levels as values ex- 
pressed in dbm, ten db above expected 
VU meter program peaks.* Levels so 
indicated allow for the peak factor in 
program waves and are the levels to 
which the system will be adjusted during 
initial performance measurements with 
oscillator and gain set. (2) When figur- 
ing levels, remember that ladder attenu 
ators individual 
channel volume controls have a mini- 
mum insertion loss of 6 db; the inser- 
tion loss of some other types varies with 
the cle gree of rotation. Also be ar in mind 
the losses in fixed pads used for isola- 
tion, impedance matching, and circuit 
branching. If the loss occasioned by 
any circuit element drops the single- 
frequency level below microphone level 
(approximately -60 dbm), be sure to 
add amplification ahead of that element. 
Otherwise, it will be impossible to main- 
tain the desirable 60-db ratio between 
the signal and the residual noise. The 
latter has a theoretical minimum value 
of -—129 dbm and a somewhat higher 
actual value.! 

The amount of information which it 
is desirable to show on the block dia- 
gram probably varies with the experi- 
ence of the designer. A highly detailed 
layout may contain so much information 
that it tends to confuse rather than 
clarify. For example, the complete 
grounding diagram of the studio is 
probably best shown on a_ separate 
grounding diagram. For the same rea- 
son, avoid cluttering up the layout with 
all the circuits of a stock console. Put in 
only the main input and output circuits, 
as indicated in Fig You can always 
refer to the manufacturer's instruction 
book for the data on remote cueing cir- 
cuits and the various talkback arrange 
ments—or did you decide to build your 


single-frequency 


sometimes used for 


own console, after all ? 

Don’t attempt to show complete relay 
system operation on the block diagram, 
except perhaps for sim iudio contact 
arrangements on speaker relays, etc. As 
Colvin pointed out,’ the block diagram 
can only serve as a reminder of the relay 
operations involved, and a_ two-wire 

? Howard S. Cl 
sign fundamentals.” 
Nov. 1948 

2?Howard A. Chinr 
Aupilo ENGINEERING, March 1948 

John D. Colvin, “ g a studio in- 
stallation.” Aupio ENGINEERING, August 
1947. 


“Audio system de- 
Aupio ENGINEERING, 


“DBM vs. VU.” 


schematic is required to show the com 
plete relay layout. Even then, notes are 
often required to fully detail the opera- 
tion of the system. In this connection, 
notes are helpful for all features of a 
block diagram not completely describ 
able by 


example, special switching arrangements 


a simple one-line drawing—for 


—and such notes should be made a part 
of the block diagram, which brings us 
to the preparation of its final draft 

Don't limit yourself to one painfully 
drawn and liberally smudged copy of the 
block diagram. The wireman should have 
one so he can see where his racks fit 
into the over-all picture ; the same is true 
of the boys doing the bench work on 
amplifier modifications, switching pan- 
els, etc. You'll also want an extra copy 
on which to mark up a grounding dia- 
gram. So draw up the block diagram on 
regular draftsman’s tracing paper, that 
is, after it has reached what you hope 
is its final form. This should include the 
numbers assigned to the jacks. It should 
also include a table or 
identifying each component by manufac 
turer’s name and model number 
up the notes double-spaced on the same 
kind of paper, backed by a sheet of car 
bon paper with the carbon side in con 
tact with the tracing paper. This in 
creases the density ot the typed charac 
ters and good reproduction 
Fasten the notes to the main tracing 
with scotch tape and have the architect 
or the local blueprint firm run off the 
required number of copies on an Ozalid 
or other type of black-on-white printing 
machine. The advantage of this type ot 
print over blueprints is that it is much 
easier to make notes and corrections on 
the resulting white background. One 
caution: Don’t go overboard on the num 
ber of copies. Make no more than you 
need and register them serially so that 
the inevitable changes and corrections 
will get to all who received the original 
edition . 

Figure 2, referred to earlier, shows 
the block diagram of a small audition 
and recording studio at Fort Slocum 
Note that the console elements have been 
grouped together, and that the console 
elements have been considerably simpli- 
fid. There are three n crophone and two 
turntable inputs. There are also two re- 
mote inputs, either of which is selected 
by the kev K, The remote line so se 
lected can be substituted for number one 
turntable by throwing turntable key K 
to the remote position. Cueing switches 
S, and S, on the turntable volume con 
trols transfer the turntable preamplifier 
outputs to a rack-mounted cueing am 
plifier feeding a pair of phones 

The console line-out is split into two 
circuits through the dividing pad P, to 
feed the tape and recorder chan 
nels, The load for the is this pad 
when both outputs are terminated in 600 
ohms. The second output of the divid 
ing pad is so terminated when the input 
of the Presto 85E disc recorder ampli- 
fier is patched into the pad output jack 
\ 600-ohm resistor maintains this load 
when the patch-cord is withdrawn. (This 
is the only patch-cord used in this 


legend clearly 


| ype 


assures 


1 
console 
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studio, and is required by physical con- 
siderations; all other ties are made 
through the jack normals.) The first 
output of the dividing pad feeds— 
through an added isolation transformer 
—into the unbalanced “bridging” input 
of the Magnecord PT-J-AH tape re- 
corder modified for rack mounting. 
Since this does not properly terminate 
the pad, a 600-ohm resistor is shunted 
across the jack normals of the first out- 
put. 

Regarding the facilities, 
it will be noted that the console monitor 
amplifier has two alternate inputs. A 
key K, on the console panel selects 
either the output of the program ampli- 
fier or the output of the number six pre- 
amplifier associated with the special ac- 
cessory monitor head of the Magnecord 
This permits instantaneous comparison 
ot the live and the recorded signals. The 
600-ohm line output of the tape recorder 
is normalled to number two remote input 
of the console through a loss pad. This 
permits listening to the playback over 
the console monitor facilities and/or 
piping it to other studios and audition 
rooms throughout the radio building. 

It was mentioned earlier that the un- 
balanced input of the tape recorder re- 
quired the use of an isolation trans- 
former. In this connection, the trend 
today appears to be toward unbalanced 
components, because of their greater 
simplicity, smaller size, and lower cost. 
However, the writer's experience is that 
less trouble results ae cross-talk, 
patching errors and feedback when using 
a balanced System, ar | the greater free- 
dom from these difficulties appears to 
warrant the station engineer in going to 
the expense of transformers 
and associated accessories for balancing 
the installation 


monitoring 


isolation 


Jack-Field Design 


So much for the block diagram; let’s 
consider the jack field as the next step. 
As a general rule, bring put to jacks all 
microphones, turnta , and remote 
lines, and their corresponding inputs to 
the console; the inputs and outputs of all 
amplifiers, preamplifiers, and tape re- 
corders; miscellaneous equipment such 
as utility keys, pads, equalizers, filters, 
etc. The jacks referred are the so- 

“normal” jacks which have aux- 
iliary contact springs throt which cir- 
cuits ordinarily tied together are 
nected 


called 


con- 
for example, a microphone and 


its preamplifier. Under “normal” con- 
ditions, that is, with no patch-cords in 
serted, the two circuits are connected 
together. Where operating requirements 
are sufficiently stable to warrant it, it 
is considered good practice to make all 
connections through jack normals so that 
patch-cords need be used only for special 
set-ups or emergencies. 

In so far as practicable, try to put in 
their own rows all jacks of a given level 
group. This is a group of circuits whose 
levels do not differ by more than 
(roughly) 30 db*. Additional data will 
be given in the next installment on the 
grouping of circuit levels. Place the 
“outs” directly above the “ins.” For 
example, “mic. 1” would be directly 
above “PREAMP 1 IN.” At points where 
it is desirable to pick up a bridging feed 
or a test signal, as for example at the 
outputs of preamplifiers and the pro 
gram amplifier, assign two jacks in 
multiple. In such cases, only the tips 
and rings are multipled. High-level 
jacks such as those for speakers, cutter 
heads, and monitor amplifier outputs 
should be located at the extreme right of 
the field as seen from the front—or, in 
the case of large fields, in a row of their 
own at the bottom. In the latter case, the 
takeoff bundle running across the field 
should be spaced well back from those 
of lower circuit levels to reduce the 
likelihood of cross-talk. For the same 
reason, the high-level cable should run 
down the right side of the rack, far re- 
moved from the other level groups 
which run down the left side. 

It’s also a good idea to include one 
or two “parallel gangs” of three or four 
jacks each, with their tips and rings in 
multiple. This makes it possible to patch 
up two or three feeds from one jack, 
thereby providing multiples for circuits 
which do not have their own. 

It is helpful in designing a jack field 
to use a chart laid out to simulate the 
field itself, as shown in Fig. 3. This illus- 
trates the conventional double-jacks, 
twelve to a row; the same scheme would 
of course apply to single jacks. The use 
of the latter was proposed by Chinn and 
Monroe,* and saves a great deal of 
space. The writer has successfully used 
single jacks in standard double-jack 
strips, although it’s quite a problem to 
squeeze two intelligible but highly-ab- 

* Howard A. Chinn and Robert Monroe, 
“Single jacks for broadcast application.” 
AupDIO ENGINEERING, July 1947 
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Fig. 3. Portion of jack field layout for the audition and recording studio diagrammed in Fig. 2. 
Note use of arrows to indicate jacks to be mutually normalled and/or multiplied. 
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breviated titles in a label window meant 
for one. One solution is to make them 
on a Varityper. Getting back to the jack 
field chart, use arrows to indicate jacks 
to be normalled and/or multipled. As 
each jack is assigned on the chart, it 
should be checked off on the block dia- 
gram and the finished chart should be 
rigidly rechecked. The jack numbers 
should then be marked on the block dia- 
gram. As soon as all jacks are assigned, 
the total jack field panel space can be 
figured and the rack panel space avail- 
able for other elements can be deter- 
mined. 


APPENDIX A 


Microphones—veloc- 
ity, dynamic, car- 
dioid 
3ooms, floor stands 
and table stands 

Turntables for tran- 
scriptions and 
sound effects 

Console and desk 

Switching console 


Piano 
Organ 

Music stands 
Racks 

VU meters 
Rack panels 
Jack strips 
Patch cords 
Relays 


Repeat coils 


Preamplifiers 
Line amplifiers 
Monitor amplifiers 
Cueing amplifiers 
Talkback amplifiers 
Limiter amplifiers 
Remote amplifiers 
Disc recorder ampli- 
hers 
Tape recorders 
Disc recorders 
Filters 
Equalizers 
Reverberation gener- 
ators 
Recorder 
geal 
Sound effects gear 
AM/FM Tuner 
Power supplies 
Loudspeakers 
Earphones 
Monitor dial systems 
Intercoms 
Ring-down facilities 
Field telephones 


suction 


Matching transform- 
ers 

Bridging. transform 
ers 

Fixed pads 

Variable attenuators 

Elapsed time meters 

Wall clocks 

Program stop timers 

Tape bulk eraser 

Assorted plugs and 
receptacles 

Assorted cable 

Signs On-the-air, 
Rehearsal, etc 

Work bench 

Hand tools 

Test equipment—os- 
cillator, gain set, 
tube tester, noise 
and distortion me- 
ter, intermodula- 
tion analyzer, 
volt-ohmeter, vac- 
uum-tube voltme- 
ter 





AUDIO PATENTS 


[from page 4 


portioned as shown below the gain is con- 
stant from the normal high-frequency cut- 


off down to d« 
Gag 
R;= R, | a | 


Gm + Gag 


= oy 
| — GmR:+R 


Cs : 
[—; R.(Gm+ Gs 


The inventor notes 


’ 


(Gun Garant h | 


R 


GagR | 
») (tag + 1) ; 


that the values of 


C, and C; are not particularly critical. Gain 
of a stage designed in accordance with the 


patent 1s: 


GmR 


1+ (Gm+ 


For the values shown in 


Gag) R 


Fig. 5 mutual 
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Tru-Sonic high fidelity 
components in their two- 
way systems. Custom set 
builders, manufacturers of 
fine sets and theatres rely 
on Stephens because 
there's such a wide selec- 
tion of components to fit 
every space requirement 
and price range. Stephens 
Tru-Sonic components are 
available in crossover fre- 
quency ranges from 400 to 
3500 cps. The low fre- 
quency driver, high 
frequency driver, 
crossover network 
and 2x5 horn shown 
here are only a few 
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available under the 
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SOUND REPRODUCTION 


[from page 21] 


The pattern will become sharper as 
the frequency is raised, and broader as 
the frequency is lowered 

The pattern will become sharper as 
the diameter of the ring is increased, 
and broader as the diameter is decreased. 
When the diameter is equal to one fourth 
the wave length or less, the pattern will 
not be appreciably affected by interfer- 
ence from different points on the ring. 

Cone radiation 
mined by the total 


patterns are deter- 
effect of all the ring 














Fig. 3-4. Wave energy radiated by a vibrating 
ring, at two points of reception. 


elements. They follow the principles 
listed above, and in addition are modified 
by the material of the cone and by the 
angle and curve of the flare, as will be 
seen when loudspeakers are studied. The 
curved surface formed by the mouths of 
a multicellular horn group act somewhat 
like a section of a radially pulsating 
sphere. 


Concentration and Diffusion of Sound 


Sometimes it is desirable to control 
the radiation pattern by concentrating 
the sound at a point or by diffusing it 
larger area than the vibrating 
source would of itself cover. The medi- 
eval “whispering gallery” is an example 
of sound concentration. Reflections from 
a curved surface met in phase at a speci 
fied distant point, reinforcing each other 
to the extent that whispers could be 
heard from a distance 

Sound diffusion than concen 
tration is of greater interest to the audio 
technician, as one of the problems of 
reproduction is the avoidance of narrow 
speaker radiation patterns at the higher 
frequencies, an effect which takes place 
for the reasons above. Both 
acoustic lenses and curved reflecting sur- 
faces have been used for sound diffusion, 


over a 


rather 


( 
discussed 


Beats 
The 


lerig 


phase relationship between inter- 
waves may he atfected indepen- 
dently of distances from the sources by 
slight differences of frequency. If the 
number of cycles of difference is below 
the frequency at which tonal fusion will 
take place (the frequency at which in- 
stantaneous amplitude changes are no 


longer perceived individually but as the 
pitch of a continuous tone), distinct am- 
plitude pulsations or beats, at the differ- 
ence frequency, will be heard. A beat is 
not a tone, but a periodic variation of 
the sound at some low frequency. Figure 
K shows diagrammatically how two 
waves differing in frequency by one 
cycle alternately aid and oppose each 
other to produce a ~— effect at 
one font, per second. The resultant is 
equivs lent to a wave whose fundamental 
frequency is that of the greater of the 
two components, phase and amplitude 
modulated by the Giiwenee frequency 

The frequency of two notes may be 
compared by listening for beats and by 
counting their rate, a procedure fol- 
lowed, by piano tuners. Since beats are 
formed by harmonics as well as by fun- 
damentals, their use is not restricted to 
comparing notes whose fundamental fre 
quencies to coinciding. An 
octave interval, for instance, will be 
known to be out of tune if it produces 
beats 

\ clear distinction must be made be 
tween beats and sum and difference 
tones. The latter, which are distinct 
tones with an existence of their own, are 
produced only when two or more 
ot different Trequency are passed 
through a non-linear or distorting trans- 
mission device. (The human ear is non- 
linear for loud tones.) Sum and differ- 
ence frequencies are also referred to as 
intermodulation products. 


come close 


waves 


Doppler Effect 


\ll sources and points of reception 
considered so far have been stationary. 
If the source of sound and point of re- 
ception are moving with respect to one 
another, the frequency detected by the 

















Fig. 3-5. 1-cycle amplitude pulsation, or beat, 
created by mixing 5-cycle waves with 6-cycle 
waves. 


vibrating 
that the 
listener is approaching the source. Since 


that of the 
for example, 


listener will not be 
source. Suppose, 
he is moving towards each wave impulse 
at the 


wards 


that it is moving to 
eets it a little 
waited for it, and 


same time 
him, he m 
than if he 
the perceived period between impulses 
is shortened, 


sooner 


had merely 


which is to say the per 
ceived frequency is higher. When source 
and listener are moving apart, the effect 
is the opposite, that of lowering _— 
Motion which does not change the di 
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tance between source and 
no effect on pitch 

rhis change of pitch with motion rela- 
tive to the source is called the Doppler 
effect. It may be noticed dramatically 
in the sound of a crossing signal bell as 
you pass it on a rapidly moving train 
\ less dramatic example ot Doppler 
effect occurs speaker cone re 
producing a high-frequency note under- 
a large oo ee at low fre 
quency. The pitch of th high frequency 
note is changed at the regular rate of 
the low trequency r to put it another 
way, the high-frequency note is fre 
quency modulated 


listener has 


when a 


goes 


some 





MONTHLY SUMMARY of 
velopments and price changes of 
radio electronic-television parts and 

equipment, supplied by United Catalog Pub- 

lishers, Inc. 110 Lafayette Street, New 

York City, publishers of Radio’s Master. 


product de- 


These REPorts will keep you up-to-date in 
this ever-changing industry. They will also 
help you to buy and specify to best advan- 
tage. A complete description of most prod- 
ucts will be found in the Official Buying 
Guide, Radio’s Master—available througi: 
local radio parts wholesalers. 


Miscellaneous Radio, TV and 

Electronic Parts 

AMERICAN TELEVISION & RADIO CO. Added 
uper-heavy-duty rad 28T-HSF 
RHD, 110AT-RHD rters 
2B-RHD, standard 
12 1 standard 


28-HSF 


rial inverters 


8-LID 
ASTRON ‘CORP . s price n type “E’’ serew base 


@ electrolytic acitors 600 to $1.89 net and 


low -power 


600 to $2.2 t 
CLAROSTAT MFG. CO. Added tant 
$ 


CIL 4 (wire w 


mpedance controls 
und Loam) ut $2.25 net and CIT 4 


INDUSTRIAL CONDENSER conr Added 5 new type GA ¢ 
f sy —— T Ase ece metal extrusi 


wALLon ‘ co Aided § 
POTTER & “anuMFieL. Added SM 


relay se rachet 
LK series of latching re 


& 


Recording Equipment, Tuners, Speakers, 

Amplifiers, Needles, Tape, etc. . . . 

CLEVELAND ELECTRONICS Added PM-5CR 
$2.87 


net FR high-fidelity 
PM in * 


Tweeter 
speaker at 
speaker at “og 


th r 
ELECTRO. VOICE. 


oisture-f 


p of model 
plifier plain cover 


ft. ca high impe 
MASCO ELECTRONIC SALES. Rec 
= 25N to $129.00 net—n 
it phono-t ut with tube 
MILWAUKEE RECORD CHANGER. Redu prices 
peed automatic record changer N 
net No. 12300 GE t 
75 net 
onnaie inoUSTRIES Added Ir 
o. 220RPA (red oxide, t 
sie) n 600, 1200 and 240¢ 


2300 t 
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PRESTO RECORDING CORP. Inc 
double sided Master No. 621 
623-A $1.95 net 

821 Bt to $1.20 net 
" Added 


000 eps 
impedance 


imum 


12A10X 
is 15 watts 


diameter 1 


5.60 net 


at $ 
STMEN a 


Added (10 FM-AM tur 
f r e-relucta 


ase low -distor 
FM-AM ante 
A added 
f all tone 


Test Equipment 
APPROVED ELECTRONIC INSTR. CO A220K 
m-tube volt-ohmmeter kit push pull 
AG10, 4-watt a 
G.E. Added ST-2B 
$497.50 Suge’d 
5UP11 CR tube) at $49 
PRECISE DEV. CORP. Intro 
at $22.95 KA-61 
W-410 at 5 Price 
SUPERIOR insTR “co. Mode 
i Ame cape 
menses 


SUPREME INC. Withdrew 


mode 


raiPLert ELECTRICAL INSTR co Added 


rw 


240 


Tubes—Receiving, Television, Special 

Purpose, etc... . 

6.E Added ra 
AVT at $ 

VHF 

Rc Added 


RAYTHEON. 


ase at $4 
Added 
pow 


power output tube 
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ager « -, -K- ind « V 
j mea Maurice Goldberg, or 
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B. Cc. “Chet” Wharteld 
atc i 
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GREENE IN NEW COMPANY 
Irving Greene, co-author of the book 
Make Music Live, wi signed recently 
as Sound Department director of Sun Ra 
dio & Electronics Co., Inc., New York, is 
forming a new c« association with 
one of the distributors. 
As yet unnamed, the new firm my b 
cated in New York City’s midto 
and will be devoted solely to he 
audio equipment for both home and 
try. Formal 
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Custom-Built Equipment 


U. S. Recording Co. 


1921 Vermont Ave.. Washington 5, D. C. 


Lincoln 3-2705 





Tape duplicating 


any quantity, 

ur tape, or $3 

if we supply new plastic base 
Audiotape 


EMPIRE RECORDING CO. 


3221 S. Acoma St., Denver, Colorado 


Prices per 7” reel, 


if we use y 











CALIFORNIA 
SOUND PRODUCTS INC. 


7264 Melrose Bivd., Hollywood 46, Calif 


“In The Audio Mile” 
Manufacturers of Quality Aud 
Jistributor 
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WE ALSO MAKE 
GOOD AMPLIFIERS 


Our main job in life is making the 215 
speaker, and speakers have always been our 
chief interest. Yet because speakers deserve 
good amplifiers, we were, quite early in our 
career, asked to make those good amplifiers. It 
is just twenty years ago this month since the 
first high-fidelity amplifier in the world ap- 
peared—designed and produced by us. Believe 
it or not, it was a push-pull amplifier with 
negative feed-back. It had a flat response from 
30 to 12,000 cps, and a power output of 10 
watts, because even in those early days we be 


lieved in having a reserve of undistorted out- | 


put power. 

Today our 20 watt amplifier is still out- 
standing. With distortion of less than 1% at 
a power output of 20 watts, it is + 1 db at 20 
cps, ~1 db at 60,000 cps, and dead flat from 
30 to 50,000 cps. Hum level is -90 db. (that 
is, virtually non-existent), and it is absolutely 
free from incipient motor-boating or rf oscil- 
lation. These defects are frequently shown up 
with a ‘scope and square-wave generator, and 
many amplifiers thought perfect may not pass 
this extreme test. Our amplifiers have to pass 
the test before they are sent out. Additionally, 
all our products are now comprehensively 
tested with white-noise. 

Our tone-control preamplifier has won many 
friends in the U.S.A., as it has throughout the 
world. It has continuous control of treble and 
bass, and was designed to be the perfect cor- 
rector for LP records, taking everything else— 
78's, tape and radio—in its stride. There is no 
distortion at all in any position of the con- 
trols. Used with the 20 watt amplifier, it is 
as near perfect as you can ever hope to get 
an audio amplifying system. 


BUT LOOK AT THE PRICE. 


The 20 watt amplifier complete except 
for tubes (standard American types used) 
costs only $110.00 (plus 12'%2% import 
duty) all freight charges paid. The Tone- 
control preamplifier similarly costs $25.00. 
The legendary 215 speaker added to these 
at a cost of $48.00 will give you an audio 
outfit which, to quote the words of our 
American visitors who have called to see us 
this summer, ends the search for many years 
to come, at a price level which on the face 
of it seems ridiculous. The best is not 
always the dearest. 





* * * 


Illustrated catalogue free on request, AND 
we shall be with you again at the Audio Fair 
in New York 


H. A. HARTLEY CO. LTD. 
152, Hammersmith Road 
London W.6, England 
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PARTRIDGE 
WILLIAMSON 
OUTPUT TRANSFORMER 


Built to the 
original specification 
De-luxe model now available from stock from all 
important Radio Stores throughout the U.S.A 
(Price $26.00 duty paid) 
This transformer is now accepted as the most 
efficient in the world. According to “Audio En- 
gineering” (Nov. 1949), there is no U.S. equiva- 
lent. Thousands already sold in the U.S.A. 
Partridge P.1292 16 watt Output Transformer 
now available is intended for use in equipment 
reproducing the full audio frequency range with 
the lowest possible distortion. 
Series leakage inductance .10 mh. 
(Price $21.00 duty paid.) 
The Following Stores are among those now 
Stocking Partridge Transformers. 


Harvey Radio Co. Inc. Electronic Wholesalers 
103 West 43rd Street, Inc. 
2345 Sherman Ave., 


New York 
Washington, D. C 


Sun Radio Corp., 
938 F Street, N.W., Gates Radio Company, 
Washington, D. C. 2700 Polk Avenue, 
Gates Radio Company, Houston, Texas. 
Quincy, Illinois. Wholesale Radio Parts 
Terminal Radio Corp., °. Inc. 

85 Cortlandt Street, 311 W. Baltimore St., 
New York 7 Baltimore 1, Maryland 
Sole Agents in Canada: Atlas Radio Corporation, 
560 King Street West, Toronto 2-B. 


if you are unable to purchase Partridge trans- 
formers in your city, write to us and mention the 


| mame of your dealer. 


Fullest data, including square-wave tests, distor- 
tion curves, etc., together with list of U. § 
stockists rushed Air Mai! to you. 
PARTRIDGE TRANSFORMERS LTD. 
TOLWORTH, SURREY, ENCLAND 
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YEARS AHEAD, CREATIVE-ENGINEERING 


has always characterized Daven’s efforts in the 
production of electronic components and equip+ 
ment 


The unit illustrated above is only one in a com- 
plete line of Daven’s world-famous attenuators 
Because this Company has pioneered and created 
sO many worth-while improvements in units of 
this type, you can do no better than to specify 
Daven Attenuators 


Daven’s skilled staff of specialist-engineers is at 
your “beck and call” to help with your problems 
in the selection of the right attenuators for the 
equipment you are designing 


Write for complete catalog data. 


“DAVEN 


185 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 




















RCOF CASE 
Length 1 25/64 
Width .. 
Height 
Mounting 
Screws 
Cutout 
Unit W 


RC-50 CASE 


Length . 
Width ... 


The impedance ratings ore 
listed in standard manner. 
Obviously, a transformer with 
@ 15,006 ohm primary imped- 
ance can operate from a tube 
representing a source imped- 
once of 7700 ohms, etc. In 
addition, transformers can be 
used for applicotions differ- 
ing considerably from those 
shown, keeping in mind that 
impedance ratio is constant. 
lower source impedance will 
improve response and level 
rotings... higher source im- 
pedance will reduce frequency 
range ond level rating. 





for Stock Hermetically Sealed Components 


0. 
H-1 
H-2 
H-3 
4 


5 Single plate to P.P. grids TFIAL5SYY 15,000 95,000 CT 0 
15,000 


H-7 
-8 
9 





MINIATURE AUDIO UNITS...RCOF CASE 


MIL 
Application Type 
Mike, pickup, line to grid 
Mike to grid 
Single plate to single grid 
Single plate to single grid, 
DC in Pri. 


TFIALLYY 
TFIALSYY 
TFIALSYY 


Single plate to P.P. grids, 
in Pri 


Single or P.P. plates to line 
Mixing and matching 
82/41:1 input to grid 


TFIALSYY 


TFIAL6YY 
TFIALOYY 


TFIALOYY 50,200 CT, 500 CT* 


15,000 
15,000 


TFIAL3YY 20,000 CT 
150 /600 
150 /600 1 meg 0 200-3,000 (4db.) 


Pri. imp. Sec.imp. DCin Response 
Ohms Ohms Pri., MA + 2db. (Cyc.) 
50,000 Q 50-10,000 
82 135,000 50 250-8,000 
60,000 C  50-10,000 
60,000 4 200-10,000 


50-10,000 


95,000 split 4 200-10,000 


150/600 4 200-10,000 
600 CT 0  50-10,000 


Max. level 
dbm 
+ 5 
+21 
+ 6 
+14 
+5 
+11 


+21 
8 
+10 


List 
Price 
$16.50 
16.00 


13.50 
13.50 


15.50 
16.00 


16.50 
15.50 
16.50 


H-10 10:1 single plate to single TFIAISYY 106,000 1 meg. 0 200-3,000 (4db.) +10 15.00 
rid 


H-11 Reactor TFIA20YY 300 Henries-O DC, 50 Henries-3 Ma. DC, 6,000 Ohms 12.00 


COMPACT AUDIO UNITS...RC-50 CASE 


ype MIL Pri. imp. Sec. Imp. GC in 
No. Application Type Ohms Ohms 


TFIAISYY 15,000 split 


Response Max. level List 

Pri., MA + 2db. (Cyc.) dbm Price 

H-20 Single plate to 2 grids, can 80,000 split 0 30-20,000 +12 $20.00 
also be used for P.P. plates 

H-21 = Single plate to P.P. grids, 
DC in Pri 


H-22 = Single plate to multiple line 


TFIALSYY 15,000 80,000 split 8 100-20,000 +23 23.00 


TFIA13YY 15,000 50/200, 8 


125/500** 

50/200, 8 
125 /500** BAL 
450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms... 15.00 
65 Hys.-10 Ma. DC, 1500 ohms. 


50-20,000 +23 21.00 


H-23 ~=—~P.P. plates to multiple line TFIA13YY 30,000 split 30-20,000 +19 20.00 


4-24 = Reactor TF1A20YY 


SUBMINIATURE AUDIO UNITS...SM CASE 


Type Mii Pri. imp. Sec.imp. DCin 
bb Application Type Ohms Ohms 


4-30 = input to grid TFIALOYY _* 
H-3* Single plate to single grid, TFIAISYY 10,000 
3:1 


Response Max. level List 
Pri., MA + 2db. (Cyc.) dbm Price 
62,500 0 150-10,000 +13 $13.00 
90,000 0 300-10,000 +13 13.00 


4-32 _Single plate to line 

33° Single plate to low 
impedance 

H-34 = Single plate to low 
impedance 


pe eed 
H-35 _Reactor TFIA20YY 100 Henries-O DC, 50 Henries-1 Ma. DC, 4.400 ohms 11.00 


TFIA13YY_ 10,000**** 200 3 _300-10,000 +13 13.00 
TFIA13YY 30,000 50 1 300-10,000 +15 13.00 


TF1A13YY 100,000 60 +5 300-10,000 +6 13.00 


* 200 ohm termination can be used for 150 ohms or 250 ohms, 500 ohm termination can be used for 600 ohms. 
** 200 ohm termination can be used for 150 ohms or 250 ohms, 125/500 ohm termination can be used for 150/600 ohms. 
*** can be used with higher source impedances, with corresponding reduction in frequency range. With 200 ohm source, 
secondary impedance becomes 250,000 ohms... loaded response is —4 db. at 300 cycles. 
****can be used for 500 ohm load... 25,000 ohm primary impedance... 1.5 q 
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